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PREFACE

This report assesses what is known at present about the deter-
minants of educational effectiveness. The work was initially sponsored
by the President's Commission on School Finance as part of its inquiry
into alternative financial arrangements for primary and secondary educa-
tion. One policy question that arose early in the Commission's work
was, finance for what? Do the resources, processes, and organizations
now being employed in primary and secondary education have an apprecia-
ble impact on student achievement, defined broadly? To answer this
question, th}e Commission sponsored a small interdisciplinary study at
The Rand Corporation beginning in January 1971. Because of the potential
{nterest of the work, Rand supplemented Commission funding with its own
corporate research funds. This report presents the preliminary results
of that analytical effort. It represents, in the authors' view, a first
step toward increasing the potential effectiveness of interdisciplinary

research in education.

Answering the question posed by the Commission required an examina-
tion of many strands of research. In terms of traditional disciplines,
research on educational effectiveness covers political science, economics,
econometrics, psychology, psychometrics, sociology, and sociometrics, as
well as the discipline of education proper. Because our inquiry was
concerned with implications of research for policy, the analysis has
been organized not according to disciplines, but according to questions
about educational effectiveness and methods used to get results. The
authors set forth the assumptions underlying each approach, giving the
reader some sense of what he should look for when he encounters research
claims about the effectiveness of educational instruments. The latter
is particularly important, because it is impossible to cover every single

study, and new results appear incessantly.

In addition, the authors give recommendations for future__research.
These recommendations, which were requested by the Commission, are

found in the Summary.
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The report is organized according to ‘the five approaches to «duca-
tional effectiveness discussed in the introductory section. The reader
who wants details on the findings of individual studies should use
Appendix A and the Bibliography.

The authors believe that this assessment will be useful not only
to the President's Commission but also to educational researchers,
policymakers, and laymen. On important issues of substance and on
the design of future research, the authors have in most cases adopted

a definite point of view —-—- have taken a stand.

The authors wish to express their gratitude for comments received
on an early draft to Professors Richard Snow and Henry M. Levin of

Stanford University; Professor Alex M. Mood of the University of

California, Irvine; Joseph C. Kennedy and S. L. Sklar of the President's

Commission on School Finance; and Stephen M. Barro of the Rand staff.
This report was edited by Helen Turin and typed under a demanding
schedule by Kathy Hunt, Patty Mickelsen, Linda Taft, and Ruby Ueda.
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SUMMARY

The President's Commission on School Finance is charged with the
responsibility of making recommendations to the President regarding the
role of the federal government in *he finance of elementary and secondary
education. The Commission wished to make its recommendations in the
light of the knowledge accumulated by educational researchers. How-
éver, every year literally thcusands of educational research efforts
are reported, many of them using very sophisticated analytical techniques.
Moreover, the results of various studies are often conflicting or incon- i
sistent, The Commission requested The Rand Corporation to analyze and

summarize the relevant parts of this vast body of data.

OBJECTIVES AND METHOD

The objective of our study was to assess the current state of knowl-

edge regarding the determinants of educational effectiveness. To this

end, we conducted & critical survey of educational research. The word
"eritical" emphasizes the most important aspect of our efforts. We have
attempted throughout our analysis to examine the validity and credibility G

of research results. In the case of each research effort that we reviewed

e sl oo

we tried to discover whether the researchexr pursued proper methods for the
questions asked (internal validity}, and, if so, were the results credible

in the light of accumulated knowledge (inter-study consistency)? Our study,

AT R % 2 AR 7 o s

then, is not a classical survey of research listing findings without much
evaluation of the results; rather, it is our answer to the question, 'What

does the research tell us about educational effectiveness?"

FIVE RESEARCH APPROACHES

The body of research on educational effectiveness is very large. We
found it useful to organize our amalysis according to basic research

approaches used by researchers -- that is, according to the aspect of

education being studied, the question being asked, and the methods deemed
appropriate to answer that question. We identified five basic approaches
used in educational research: the input-output, the procens, the organiza-
tional, the evaluation, and the experiential approaches.

6
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The input-output approach assumes that students' educational out-

comes are determined by the quantitiés and ‘qualities of the educational

resources they receive. The Equal Educational Opportunity Survey --

known as the Coleman Report after its principal author, James Coleman -—

is the most well-known example of this, the educational economist's,

approach to educational research.

The process approach includes most of the work done by educational
psychologists, as well as certain studies by sociologists and clinical
and experimental psychologists. These studies attempt to examine the

processes and methods by which resources are applied to students.

!
e e et e it i R s e e s s

The organizatjonal approach consists of case studies of school

systems that assume what is done in the school is not the result cf

TN O s

E a rational search for effective inputs cr processes, but is a reflection

of history, sccial demands, and organizational change aﬁd rigidity.

éjgj These studies are typically done by political scientists or sociologists

and focus on the ways ir which the factors that influence or impinge on

the various decisionmakers in the school system affect the behavior of

the system.

Studies of relatively large-scale interventions in school systems
are included in the evaluation approach. Examples include the evalua-
tions of compensatory education programs for the disadvantaged, funded
by Title I of the Elementary and Secondary Education Act (1965), and
the evaluations of Head Startl Programs. The central issue in these

gtudies is whether broad-based interventions affect students’ outcomes,

|
)
‘\
;
1
:
4
1

Finally, we include in the experiential approach the so-called

"reform'" literature. These are books and articles, typically written
by teachers or advocates of educational reform, that describe how the
school system works and what it does ‘to those on the inside, particularly
students. They share the view that what happens to the student in school

is an end in itself, rather than a means toward some further end, such

as the acquisition of specific skills.

Previous analysis has covered the following ground. The input-
output approach has been reviewed twice by other analysts. Each of

o these reviews contains substantive errors; each of them is incomplete.

;
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The process approach contains many excellent review articles, but they
tend to focus on relatively narrow issues. The only survey that covers

the entire spectrum of studies in this area is The Handbook of Research

on Teaching -- an encyclopedic work that summarizes research efforts but

offers no overall conclusions about educational effectiveness. To our
knowledge, there has been no previous attempt to make a systematic
assessment of the results of studies in the organizational approach as
they relate to educational effectiveness. Evaluations of interventions
in school systems have been collected, but they have tended to focus on
the efficacy of one or another particular program and not upon obtaining
generalized information as to what has been proven to be effective and
what has not been effective. The experiential approach finally, is not
even generally recognized as being an areca of research., Although indi-
vidual books have been reviewed, ours is one of the:first attempts to bring.
together the results of the many studies of this sort.

PROCEDURE

The formal procedure we used in our analysis is outlined in Chart
1. We examined individual studies in each approach and attempted to
determine whether they were internally valid. Did the researcher use
methods appropriate to the problem he addressed? Did he interpret his
results correctly in view of the advantages and limitations of the
analytical techniques he used? We discarded those studies that did not
satisfy minimum requirements of internal validity. We also made the
maximum possible use of previous reviews. However, for particularly
important studies we returned to the original source, even when the
results of these studies were already included in one or more review

articles.

The next step was to bring together the results of the individual
studies and of the previous reviews. We attempted to derive general
conclusions as to what were the overall results of tthe many research
efforts, Our primary criterion was inter-study consistency. Did the
results tend to support or reinforce one another? Or did we find that

roughly similar studies, asking basically the same question and using

8




-viii-~

o e ety NI Vi Y SR AT i SN s s et o

Internal Vulidity
Individual Studies

in an Approach °
/ Previous Reviews Ing

4 i fh A oa h ory ‘

| in the Approach s"’dy Pe / |
? C -
? onséﬁﬁq é
A Results in ¥ :
an Approach .

: Results in the
Conclusions " Other Four

Approaches

Policy |mplications

Chart |-=Formal procedure used in analysis
L




-1 x=-

basically the same methods, yielded substantively different results?

This procedure was followed for each of the five approaches.

’

Finally, we combined these five sets of results to derive overall
conclusions as to what is now known about educational effectiveness. It

is from these conclusions that we drew our policy implicationms.

LIMITATIONS OF AVAILABLE RESEARCH

Before presenting our conclusions, we nust emphasize that in
assessing the results of research on educational effectiveness, we dis-
covered that the research done thus far is subject to many  limitations,
The results of educational research can be properly assessed only with

‘these limitations clearly in mind. Each approach is subject to analyti-

cal problems peculiar to its commonly used _techniques. More important,
four substantive problems are encountered in virtually every area of

educational res earch .

First, the data used by researchers are, at best, crude measures

of what is really happening. Education is an extremely complex and

subtle phenomenon. Researchers in education are plagued by the virtual
impossibility of measuring those aspects of- education they wish to study.

For example, a student s cognitive achievement is. typically measured by

his score on a standardized achievement ..est, despite ‘the - many serious

prob lems involved in interpreting such scores.

Second educational outcomes are. almost exclusivelj measured bj '

cognitive achievement. . Although no one would deny’ that non—cognitive'

outcomes and social- outcomes beyond the, ingividual student 1eve1 are of —
major importance research efforts that focus on, these outcomos are sparse
and 1argely inconclusive and offer little guidance with respect to what

is effective. ‘In general then, whenever we, refer to "educational out-

come" throughout the discussion, we mean the student s cognitive abilitv

as neasured by standardized achievement tests. ‘

Third there is virtually no examination of the cost implications

of research results._ This makes it very difficult to translate research

results into policy-relevant statements. Lo




- depend, amo}xg other things, upon whether the teachers did in fact use

. }existing system. We include changes in school resources processes, s

- “in student outcomes.' The literature contains numerous examples of

N -X-=
\
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Finally, few Etudies maintain adequate controls over what actually

goes on in the classroom as it relates to achievement. Thus, researchers’
data may well b;e affected by ‘circumstances unrecognized in their analyses.
For example, it is not unusual to find a researcher comparing the rela-
tive effectiveness of instructional methods A and B. He might trair one
group of teachers in the use of method A and another in the use of method
B, and at some later point, he yould measure and compare the cognitive
skills of the students who were taught by teachers in the two groups.

The validity of the results generated in such a study would, of course,
methods A - or B in their clascrooms.

WHERE WE ARE NOW

With the limitations of research clearly in mind, we return to the

basic issue of educational effectiveness. The current status of research

in this area can be described by the following propositions:

Proposition 1: Research has not zdent-bfzed a variant of
the existing system that is consistently related to students'’
educatv,onal outcomes.

Proposition 2: Research suggests. that the larger the school

system, the lese likely it i8 to display mnovatzan, respon-
‘giveness, and adaptation and the more szely it 18 to depend
upon exogenous shocks to the syetem. :

Proposition 3: Research tentatwely suggests that unprcvement

in student ou+comes s cognitive and non-cognitive, may require

sweeping  chonges’in the orgam,zatwn, structure, and conauct
" of educational experience. : ,

= In Proposition 1, the phrase 'a variant of the existing system" is

used to describe a broad range of- altemative interventions in the

.organization, and aggregate 1evels of funding. '} "

" We must emphasi ze that we are not 8 Jgesting Lhat nothinglakes -a

differenceJ or that nothi _ng "works . " Rather, we are sgring ‘that - research.
has found nothi%that ‘consistently and unambiguously makes a"'difference

educational practices that do seem to have significantly affectedj'
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student outcomes. The problem is that other studies, similar in approach
and method, find the same educational practice to be ineffective; and we
have no clear idea of why this discrepancy exists. In short, research
has not discovered any educational practice (or set of practices) that

offers a high probability of success over time and place.

We must also emphasize that we are not saying that school does not
affect students' outcomes. Our only knowledge of what American students'

outcomes would be were they not to attend school at all is on the basis

- of isolated and unrepresentative examples. Educational research focuses

on variants of the existing system and tells us nothing about where ve

might be_in the absence of the system.

We can view ourselves figuratively as being in a "flat' area.
Movements in various directions from cur current position do not seem

to affect our altitude. Furthermore, we do not know whether this flat

’_spot is at the bottom of a well, on a broad plain, or atop a tall plateau. |

* qhe research contains some evidence supporting ‘Proposition 2, leading

to the conclusion that large systems are less likely to be innovative,

responsive, or adaptive than are small systems. Further, whatever the

size of ‘the system, real innovation is apt to come from outside prrssures,
from the community or from the federal government, rather than from within.
However, since relatively 1ittle -research has been directed toward these

issues, this finding must be viewed as textative.

The evidence in support of Proposition 3 comes from two ‘sources: the
negative 'results found wnder. the first four approaches, ‘and the descrip-

tive research discussed under the experiential approach. .. J.t should be

' pointed out however, " that the experiential approach offers 1itt1e in the

way of strong generalizable evidence to support any particular prescrlption

for solving "the | crisis in the classroom Therefore, Proposition 3 should

~be regarcled as a. tentative inference only. RS S

“: .o o o

WHERE THIS IS LEADING US

The findings discussed above imply that research has not discovered

an approach to- education that offers substantial promise of significant
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improvement in educational outcomes across the board. They raise an ob-

vious question: Where do we go firom here? Three important hypotheses

.are suggested by the research.

First, there is considerable evidence that ''non-school" factors may
be more important determinants of educational outcomes than are 'school
factors. There is good veason to ask whether our educational problems
are, in fact, school problems. The most profitable line of attack on
educational problems may not, after all, he through the schools.

Second, there is some {weak) evidence that the impact of an educa-
tional practice may be conditional on other aspects of the situation.
Simply stated, this hypothesis argues that teacher, student, instructional
method, and, perhaps, other aspects of the educational process interact
with each other. Thus, a teacher who works well (is effective) with
one type of student using »ne method might be ineffective when working
with another student having different characteristics, or when using
another method. The effectiveness of a teacher, or method, or whatever,

varies from one situation to another.

‘Finally, there is a suggestion tﬁat‘ substantial improvement in educa-
tional outcomes can be:.obi:ained only through a vastly different form of
education. . Voucher systems , ‘open-schools, performance contracting, and
the like have been"'suggested. - We emphasize, however, that there is little
research dejzlaling with the effectiveness of these forms of education. " And
there is cerltainly a possibility that they msy be less effective than the
current systeni. At this point we can say only that the research has not
identified ~any way of obtaining significan.. improvements in educational

:‘n

outcomes throughout the current systems, in other words, Proposition 3. remains

largely untes ted .

POLICY IMPLICATIONS OF THE RESEARCH o T e

Our review of the research suggests tWO major implications for

Proposit:.on 4: Increas'mg expendatures on eradztwnal educa—-
_.ttonal practices 18 not. Z'Lkely 00 wprove educawonal outcomes
substantzally, ‘

and

- N
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Proposition 5: There seem to be opportunities for significant
redivections and in some cases reductions in educational expendi-
tures without deterioration in educational outcomes.

The first of these follows directly from the previous discussion.

The second implication is also based on the above discussion, but
more indirectly. Researchers have examined many variants of the existing
educational system. As we indicated above, none of these variants has
been shown to effect a significant improvement in educational outcomes.
A fact often overlooked is that none has been shown to degrade outcomes

significantly either. Consequently, there is a long list of equally

effective variants of the existing system, and, if these variants are not

all equally expensive, then by choosing the least expensive we ‘could re~
duce costs without also reducing effectiveness. One of the major limita-

tions of educational research, however, is the absence of cost considera-

tions. The research now available does not indicate which of the apparently

equally effective variants is least expensive.

It should go without saying that reductions in cost that impinge
seriously on the health, safety, or welfare of the student should not be
tolerated. This study reviews what is known about educational effective-
ness. Wherever overcrowding, unsanitary conditions, and unsafe physical
plant exist, reducing expenditures should not be-considered, and redirec-

tion or increase may be in order.

IMPLICATIONS FOR EDUCATIONAL RESEARCH

Despite the volume of educational research that has been conducted,
there are still many major gaps in our understanding of the educational
process. We have identified six major issues toward which we believe
educational research could profitably be directed. First, research .
must examine the extent to which and under what conditions, 1earning
takes place outside the school. Second, the concept of interactions

~ .
must be more deeply investigated., Third, the vastly different forms of

.-education that have been suggested as a1tematives to the present system

should be investigated  Fourth, we must begin to- examine educational
outcomes over time and on many dimensions.‘ Fifth the approaches must

be merged. Each offers insights not available to tho:xe “who work in the
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others. Each has blind spots. There have been far too few.attempts
to use the strengths of one approach to overcome the weaknesses of
another. And, sixth, analyses must recognize the cost implications

of thelr results.

Finally, this work is a beginning of a larger task: the creation
of models that can respond to the challenge of policy-relevance -- not
only in the short run, but also in conéidé‘ring the long-range aims of

education in society .
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1. INTRODUCTION

This report presents the results of an analysis of the research
on educational effectiveness. The objective of this analysis was to
assess the current state of knowledge regarding the determinants of
educational outcomes. We attempted to accomplish this task by con-

ducting a crit:ical survey of the research.

v-»:_'increasing understand of how, and under what: condit:ionsl,

EDUCATIONAL RESEARCH AND EDUCATIONAL POLICY

Each year literally thousands of educational research efforts are
reported. New results aie constantly. being presented. The vast body
of literature on educational effectiveness should provide a firm
foundation for the formulation of educat:ional policy. Thus '_lfar, it

has not dcne_. 80.

There are a number of reasons for the gap between educational
research and educational policy. First, there are many -diverse streams

of educational research. In terms of traditional disciplines, research

on educational effectiveness appears in economics, econometrics, polit-

ical Ecience, psychology, psychomet:rics, sociology, and sociomet:rics,
as well as the discipline of educat:ion proper. Researchers have t:ended
to follow relatively narrow, int:ra-disciplinary paths. There have been
few at:t:empt:s to connect these paths; nor is t:here a clear map ‘down any
given pat:h. Policymaker and researcher alike, t:herefore, find it very
difficult: to draw policy implicat:ions from t:hese various discipl‘(nes.

Second the sheer magnit:ude of t:he lit:erat:ure on educational
effectiveness makes. it: virt:ually impossible to keep up to ‘date on the
research being conduct:ed in any one field let alone to maintain ‘aware- -

ness of what: 'Ls being produced acrosﬂ ..he entire range of educat ional

,___.;research e

'l'hird educat:ional research has seldom been explicit:ly policy—

" orient:ed. VA considerable volume of research‘ has been eimed ‘at’ :

,learning AT
_,ut: the basic research has rarely been framed in’ the
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Fourth, and perhaps most important, the research is full of comn-
tradictory or inconsistent findings. The policymaker thus finds him-

self constently basing his decisions on controversial and disputed

research results.

This analysis is directed toward the needs of the educational
policymaker. We believe that what is important for the inquiry at

hand is to extract the policy-relevant findings from the research |
and to derive from them broadly based conclusions as to vhat Wwe now
know about educational effectiveness. The analysis is based upon
comprehensive reviews of the mauny streams of educational research.
We have attempted, throughout the analysis, to examine the validity
and credibility of research results. In the case of each research
effort reviewed we tried to discover whether the study was internally
valid (did the researcher pursue proper methods for the questions he
addressed?) and if it was, were the results credible in the 1light of
accumulated knowledge (were the findings consistent with those of

other studies in the area)?

The need for examination of internal validity is clear. We

cannot base policy on incorrect or misleading research results. -
Accordingly, we must ask whether the results of any particular study

vere generated by a proper method of analysis.

Just as important is the issue of credibility (external validity)
There is always some chance that a particular variable, or a particular
set of variables, that appears to have a significant effect upon
achievement is in fact unrelated to educational outcome. ‘For this '
reason, educationa:. policy cannot rely on the results of any one st:udy

Whether studies say anything about actoal’ educational outcomes depends,

. then, on results that appear consistently throughout a number of stud-
jes. If-an educational resource or procedure shows up as impor..ant
in a‘ large number of studies, then ve should have relatively high con-
fidence in staLing that - this resource or procedure should be se1ected
by policvmakers (allowing fo:: the relative ﬂosts .of:. resourcea and pro—:
cedures) Thca ab" ity of. analysis to make relatively well-supported '
_ statements about resources that should be selected by: policymakers
. .'»thus depends ‘on. evldence of external validity o

P
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Note that an examination of credibility serves three distinct
purposes: First, it provides a way of summarizing numerous disparate
studies. Second, it addresses the question of what should be believed
in the face of inconsistent or conflicting results. Essentially, we
resolve such conflicts by “édding up" the evidence on each side of a
dispute. Third, consideratién of external validity enables us to deal
with the avalanche of research results. No review, this ore included,
could possibly consider every single educational research study. But
if a large number of internally valid studies yield consistent results,
then one can be fairly sure that any omitted stﬁdy would not have

' substantively changed one's conclusions.

What follows, then, is not a classical review of research, listing
findings without much evaluation of the resulte. Rather, it is our
answer to the question, What does the research tell us about educa-
tional effectiveness?

Accomplishing our objective required that this vast body of
literature be organized and evaluated on the basis of some analytical
structure. Our discussion of the research on educational effectiveness
is organized accoxding to five basic :esearch approaches -- that is,

according to the aspect of education that is examined in the analysis,

the question being addressed. and the method deemed appropriate to

answer the questions.

FIVE RESEARCH APPROACHES

The five approaches provide ; way of collecting together studies
that share a similar focus and purpose and that use similar analytical
techniques. We,can,thus.identify the similarities and differencéé
among thé many stréams'of educational research. Individuél studies or
groups of similér studies are placed 1n”perspective. Moreover, common
standafdé of internsal Qalidity épply to étudies'wiﬁhin each approach.
‘This simplifies tk . task of evaluating the results of individual

research efforts. rinallyidbecauseiStUdieSTihﬂan approach tend to
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have a common orientation, the relationships among their results are

more easily ob served.

The Input-Output Approach

Much of the research produced in the input-output approach has
been prominent in recent policy debates —- for example, the Equality
of Educational Opportunity Survey (Coleman, 1966) and its various

re-analyses. Research in this approach views t:he school as a black
box containing students (Fig. 1). Resources are applied to the stu-
dents in the‘ box, and from this application some output flows. Out-
put is usvally defined in terms of cognitive achievement as measured
by standardized achievement tests. Occasionally, studies deal with
the drop-out rate or the rate at which students go ¢n to college as
outputs. School resources, or inputs, generally include a ‘)road

range of factors describing teachers' characteristics (experience

and verbal ability are two examples), and physical attribctes of the

school ‘(the number of library books per student, age of building, class
size, and the like). |

b \‘{-1 : Research is directed toward the question, To what extent are
variations in educational outcomes due to variations in resource
levels? Ideally, the research 1is supposed to identify the extent -to

which each resource contributes to educational outcomes. “Policymakers

should then be able to identify those resources that are most effective
and restructure the current use of _resources toward the mére effective

configurations discovered by research.

A The empirical problem is to establish the relation between input
. and output. In practic’e,‘statisticalbanalys'is is applied to ex post,

2 'l;\i‘,; -

Inputs — — Students ——" Outputs

(school resources) S SR S I . (educotnonoIA

outcomes)

Flg 1 -The | input-:output" opptodch |
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cross-sectional data, although the desire for longitudinal data is
of ten asserted. In other words, the analyst collects a body of data

at a point in time -- usually survey data -- applies various statistical

hamaa

techniques -- usually multiple regression -- and tries to make statements

about the effects of inputs.

The confidence we can place in research results depends upon
“(1) the internal validity of particular studies -- the logic and
design of the analysis -- and (2) the external validity -- the con-

sistency of findings across studies. With respect to internal valid-

ity one asks, Were the procedures generally accepted for this approach
carefully followed? And, 1if so,' are the results consistent with the
underlying model? For the input-__;output approach, internal validity
is measured by tests of significance and goodness of fit.] External
validity concerns whether studies say something about the real educa-
tional world. Do they say something about the schools? Here the test
is inter-study consistency. Are the resources identified as effective

in one study also found to be effective in other studies'?2

The Process Approach

The second approaCh —- education as a process -~ is based on a
quite di fferent fundamental assumption about what determines educa-
tional outcomes (Fig. '2). Here the researcher focuses on the "inside"‘ a
of the box. Resources are assumed to be predetermined or given. What

matters here are the processes by which the resources are applied“to'.

the students and the response of the students to the processes. If we
can correctly identify processes of education or learning, the _1 will

1These terms are defined below. See Section III.

_ 21n theory, external validity could” rest on acquiring new, un-
analyzed data on exactly the variables considered in any given study.. . .
In practice, this would be very costly. For example, few would now
advocate a replication of the Coleman survey.::So the test of inter--
study.- consistency becomes ‘ad hoc. ‘Doistudies that address the same
question with somewhat ‘different variables and somewhat ‘different data
.suggest that- the same: inputs are important? If so, then those who use .

R

sure.’ See Section III. B AR R R AR

. "‘"TL
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resources determine the same kinds of outputs. N But they can neVer be‘
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'.classroom - memorizlng 1ists of nonsense syllables for example“”'

6~

Resour_ces
| L ‘
Educohonol
Processes : .
outcomes
v 1.
Students

Fig.2==The process approach

determine the quantities of resources that the schools require. . The |

processes of concern can be those connected with teachers students, L

ins truction, or the interactions among them. Educational -outcomes for

the most part are limited measures of cognitive achievement. ._In. a few

cases noncognitive achievement is e:.amined.

In most cases, the'main purpose of this approach 1s to extend

our knowledge about educational proressss. In general‘ therenhasbeen

much less orientation toward concrete policy action among researchers

here than among those who pursue the input-output approach. The E

policy applications have 80 far been secondary._ To lllustrate, when T
1 conducting an experiment, psychologists lay great stress on experi—-
vmental control of confounding variables.‘ Sometimes, in order to. mini—
H"mize the extent to, which a student 8 previous 1earning experiences

’affect the outcome of an experiment, they deliberately examine leam—

'-':‘.-Consequently, the results of the experim°nt offer 1ittle direct ‘policy

-ing tasks that are very unlilte the learning tasks encountered in: the
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quality. Here internal wvalidity depends upon whether the studies have
proper experimental design, whether they controlled for eve"vthing that
could confound the results; external validity, again, depends uson con-
sistency among studies. Do the same processes appear to affect acadenic.

achievement in the same way across a number of:studies?

" The Organizational Approach

In the organizational approach to the issue of educational effective-
ness what 1is done in the schools is viewed as being not the result of a
rational search for effective inputs or processes but a reflection of .
history, social demands and organizational change and rigidities. In

Fig., 3 we distort the shape of the "box,". because its’ structure matters

v nere (the school system as a whole) - The inputs are ‘the rules, the pro-

cedures the incentives that are set up within the system. The approach

‘is morc concerned with the people in the system -- teachers, administra—
itors, appointed and elect.ed officials == than, are the previous two
'approaches. : Th(. measure of responsiveness to change is the ability to

adapt to a (msnging clientele. The assumption is.that responsive -schools

Rules | . L
Procedures T ‘"R‘?‘P°"‘!V°'-‘°“ '
Incentives i = Innovation .
RS . .. Adaptation .
| "Sohsfoctory |
- Outcomes for
~Students x

ther

woRT .




will deliver satisfactory academic outcomes, but not necessarily the
maximum feasible outcomes.lf Why? Because in this approach the schools
have multiple objectives, not just academic outcomes; they do many
things. And the schools are doing well if they get satisfactory
achievement along with the other goals that have to be satisfied.

The perceived crisis of the classroom is caused by an inflexible
stand in the face of changing demands by students, parents, the
immediate ‘conn‘nunitvl, and the government. The purpose, ‘then, is to
understand the behavior of the whole system and describe the shape
~of the box and how and vhat happens to the people in it -- not just
the students, buc the teachei_;s, theladministrators, and the communi ty

as a whole.

Research here primarily 3uses case-study methods. There are no for-
mal tests of either internal or external validity, in fact, it is rare
in these case studies to find much concern about: such matters.2 There
ars“ no statlstical tests, almost by definition; inter-study consistency
is 'hard to determine, since the point to be illustrated rarely recurs.
Nevertheless, we try to apply’ "reasonable" criteria of our own to assess -

these studies.

Although Lhe organizational approach is relatively undeveloped
(as compared with the previou*; two approavhes) we believe that it is
closely related to schools f:‘.nances.‘ Thc= 1everage of altemative
financial schemes seems greator on | organizational structures than it
does on resources or’ on processes.’ It is hard to see how overall -'_v:z{;:.-:,
financial schemes could be tiod to the internal use of resources or
'processes of school systems without creating massive problems of
"administration and control. - [t is possible that alternative tinancial
schemes, if” they can be found could affect the shape of our educational :

box to make it more receptive to effective resources or processes.

\y

1We emphasize that this is an assumption. We are aware of no empiri-'

cal evidence that students' outcomes are. related to the" reSponsiveness of
their school. It does, however, seem. a reasonable thing toy believe._ ‘

oo 2Although ‘case studies flourish in educational research‘ and else-
'~ here, evaluations of the methods are very difficult to find.\ But see.
Bock (1962) . KR . _ WL

[




The Evaluation Approach

.Studies within the evaluation approach attempt to analyze the
effectiveness of broad educational interventions that are directly
related to large issues of.social volicy. Essentially these are
analyses of programs in which treatments are devoted to ''groups of
children as a whole in diverse programs, taken as a whole'" (Steams,
1971a, p. 6). In such interventions the resources devoted to each child

are increased substantially. Since any number of educational i@uts

are changed at the same time, it is difficult to tell precisely_which

program features are responsible, even where there is demons trated

success . Researchers using this me thod tend to address the question,

To what extent did a generalized intervention affect educational

out comes ?

Research focuses on school,sys tems in which there have been large
scale interventions (Fig. 4). The primary concern is to identify the
relationship between the existence (or magnitude) of an intervention

and educational outcomes. It should be noted that these c\nalyses

seldom attempt to determine why or how an intervention affected outcomes.1

Students

. Educational
outcomes -

. Fig.4~The ‘ev':oluotion “approach |
]"Ihe why or how of an intervention is often presumed in Lhat che
intervention was originally justified by a: hypothesis as ‘to.why" ‘the“inter-

“vention ‘could'be -expected ‘to: "work " . If-it“thén .does ' (or:does’ not): "work'"

there is a tendency to assume that the hypothesis was (or was no*) valid

. . o . PN . 3 ,;./ :
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This contrasts to the other approaches in which the analyst focuses on
the impact of a particular educational practice.

These studies tend to be more policy oriented than those included
in any other approach. Their general purpose 'or' goal is to discover
vhat 'works." The implication is that if we can "discover what "works,

then we can replicate the: intervention e1sewhere.

The analytical technique used to discover whether an intervention
was successful is ex post examination of the outcomes of students upon
whom the intervention was focused. The evaluator typically attempts to
identify a group Gf students who, although not themselves targets of
the intervention, 1esemble the students who were. He then compares the
outcomps of the target group of students with the outcomes of the non-
target, or control, group of students. Any. ‘differences in outcomes are

presumed to be reflections of the intervention 8 impact.

In evaluations, the researcher usually chooses the members of the
control group after the program has begun rather than by some- random
~_process, and there is always the possibility of some s _;stematic dlffer-
ence between control group members and target group members. If there |

}:is, differences in outcomes between the f'wo groups may reflect the
difference, between the groups and. not’ the impact of .the evaluation.

Accordingly, the question of- internal validity }'inges on the method by
which a control groun was chosen.l e

The Egpe.iential Approach

CNpe L
HARE

The experiential approach is concorned with what happens to students

.\-_.,‘_containing, and having an impact on, students (Fig. 5) Tt is. generally

4
.. "

but not always) acknowledged that the impact of the school may affect

."'"educational outcomes. 7 Fut this is, not viewed as; being the primary con-'

cern. ;| Rather, considerable importance is placed on that 1mpact as an

N "-.

/ : v';l*

lNote that we do not ask whether a study has a proper experimental

| des_ign._,»; If it had it would‘h ve: been included in the process approach. Ty

in schools as an end in itself The s(hool is viewed aa ‘an . institution ]

———
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e conducted by professional researchers.
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= Students

L
"Observer

\ (teseorcher) 3

"‘Fig.5—The"experiential opprooch"

outcome in itself. The primary emphasis 1s on the effects of school

- experiences on‘étudents self-concepts and on their relation to other

people and to social institutions.

'I'ne purpose. of these studies :l.s to show how the system works and
its impact on those within the system. The central question addressed
is, What. does the school do to students? The: research is conducted by

on-the-spot" observation.‘ That is, research reports in this approach

~ are frequently provided by participant observers in the form of descrip- ‘

tions of their experiences. Others were done by people outside the for-‘

mal education system who were proponents of educational reform.

It is always diffj cult to examine the internal validity of case

,studies which ,are often used in the experiential literature.:_ And case
_studies by participant observers are usually the most difficult.l The
| ~jparticipant observe“ reports and interprets what he has seen, but what .
" he' has seen is in’large: part his own behavior and the response of others |

to. his behavior. In fact ,on _.of the presumed advantages of participant

‘ObservationS, is __the insisht obtained b}' actively engaging in the "Cti"ities

. :_‘ ::being studied._, The objectivity of the researcher becomes a major issue., .
| Further, the majority of studies we reviewed in this approach were not R I

Rather, they were provided by :

I

persons who entered the sys'tem intending to be teachers but who were so'
incensed at what they observed that they felt compelled to communicate

Accordingly , .

'ations to others

t t:'aspect of what they - report"

their “personal feelings are L .
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cums tances.

‘”j'false. Until thev have been subjected to empirical test they must
i

) ‘,.»outputs relate directly to the studen
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We have atteumpted to examine the internal validity of these reports

by asking whether they are internally consistent. (Does the author seem

to interpret what he observes in a consistent manner?) We have also

tried to discover whether his observations seem to be based on circum-
stances peculi"'ar to his situation. (Do his observations concern his
particular class, school, or system; or do his observations concern

aspects of education in general?)

'We have tried to derive from each work reviewed a set of proposi-

tions about 1he impact of the educational system on 'students. External

validity was. checked by comparing these sets of propositions to discover _

which seemed to be supported by a number of persons in different cir-

SCOPE AND LIMITATIONS OF THE ANALYSIS

A significant Volume of educational research is based on a priori

H"-~reasoning._ That is, the researcher begins with some general proposi—

tions. about learning that he believes to be true. From an analysis of
these general propositions the researcher derives specific pr0posi tions
regarding the effectiveness of particular educational practices -= in-

structional methods or materials, characteristics or skills of teachers,

© and so on. Activities such as this are a vital part of the research

process but thcy art=l only a part of the research process.. ‘We know

very little about th«a nature of learning. Our theories and models of

learning have many gaps and should be regarded as, at best, crude

approximations to reality. Accordingly, the specific propositions

_derived from general theories of learning can be viewed only as hypo-

._ 'theses.‘ They may be true, but it is quite possible that they are

be viewed as unproved _:/ Accordingly, we have consldered only studies

in which some substantive, empirical evidence ls presented in support

./ P R EaR

ik P
of the researcher s claims. o
: 5 P 11

An education system has many functions and many outputs. Some

others hardly involve him at

. L all._ For example,hthe school system must interact with the community

e
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and must provide a number of outcomes relevant to the community. In
doing so, the school may sometimes act in ways that seem to operate
against desired outcomes for the student. The school also has a
political role and must provide outcomes that allow it to compete
within a political system for power,. money, and position. Whatever
importance one assigns to political and social functions, it seems
to us that _they are not the school's primary objective, which is to
educate students. Throughout this report we focus on research into

the determinants of student learning.

What exactly does student learning mean” The easiest and perhaps
the first definition that comes to mind is to interpret learning as
the acquisition of knowledge and cognitive skills. In practice, this
has mainly been reduced to using standardized tests for measuring re—
tention of specific subject matter, higher cognitive processes (abstract
reasoning, problem solving, and creative thinking, among others) are
seldom measured (Klein, l971) ' Teacher grades and essay examinations
are sometimes used as mea.sures of broad cogni tive abilities, but these
measures are extremely unreliable. Along with the ‘general failure to
measure cognitive achievement adequately, . there is an almost -total
failure to evaluate and identify "noacognitive achievement. ‘1 Thus,  of
the many and diverse kinds of student learning, almost all of the educa—
tional ,';research_ -that examines student learning is based on a narrow

d range c'gf /cognitive"skills' .'as bmeasured by standardized tests.

By and large researchers have not employed broad measures. of
student learning nor havn they resolved the important problem of
indivicliual priorities of educational outcomes..,,_ However, one does; .

fi\nd that many of these same researchers w‘\o haVe not been able to

iy

l’l'his expression is used because i' is betcming vogue in education
literature, ‘although "achievement" is' not the best term to use in' this
regard. ‘It would be more accurate. to talk -about noncognitive growth ,
but debate over terms seem relatively unproductive as long: as it is
genera 11y, understood what the. term - noncognitive achievement'" means. .
~In particular, ‘we include the concepts traditionally described by the
term "affective domain" in "noncognitive achievement'. o

B e R
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resolve this problem analytically frequently discuss the importance of
priorities and individual differences in priorities. It is becoming
increasingly clear that different educational objectives and values
exist as well as individual differences in types and levels of ability.
We must therefore realize that research based on limited measures,

and accounting for relatively few objectives, cannot lead to con-

clusive generalizations about educational outcomes.

In this report we have avoided any explicit diccussion of the aims
of education (although implicit criteria are inevitable whenever effective—
ness is discussed) for two reasons: First, a study of the aims of educa-
tion was not part of our charter. Nonetheless, certain issues are

necessarily raised:

o To what extent should education be an agent of social reform as

compared with a force for socia1 stability9

o 4To what extent should education be oriented toward vocations,
vto personal development to the pursuit ol knowledge to

screening people by ability categories? }f

Second, we are - reticent to address the aims ‘of education because ‘the
researcher is no more ‘competent to solve these issues than is any other
citizen.4 The question is one of" values." In any case, we have had to
recognize these issues because they- are ‘inescapable in consideration of\

\ -
H

any social policy.

There are: additional 1imitations on the scope of our work.-”Be?“*

. cause we did not. have time- and resources: enough we ' could not cover all

WG e T
R [

0 We reviewed very little of the pre-1950 1iterature on educational

o effectiveness. This meant excluding such classics the Progres-

:ﬁon gifted Children.
'lo"We reviewed very little of the sociologists and political

"'Ascientists research on educational effectiveness except as

,it re1ated to. the organizationa] and experiential approaches. .

{7

"‘_aWe have not revieWed the findings of educational philosophers,
'"‘except to a limited extent Win*the experiential approach._h -
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Because the measurement of educational outcomes is a central
issue in research on educational effectivéhess, we discuss measurement
problems in detail in Section 11, Sections iII through VII are devoted
to réviews of the rgsearch in each of the five approaches. Section VIII
summarizes the results and presenfs our conclusions and policy |
iﬁplications. | - .




-16-

II. MEASURING EDUCATIONAL OUTCOMES

EDUCATIONAL OUTCOMES

Students educational outcomes are generally divided into two
categories -- cognitive and noncognitive Noncognitive factors in-
clude motivation, attitudes, learning styles, social skills, self-
awareness, and even such vague but important concepts as happiness
and quality of life. These factors engender two di.fferent viewpoints.

One view contends that noncognitive factors are important because they

re believed to be the major determinant of cognitive achievement;
vidence presented later in this report supports this view.1 The
other view holds that growth in noncognitive factors is the more
relevant goal of education. These views are certainly not mutiually
exclusive and most educators agree that noncognitive factors are

important for both reasoms.. In fact, the distinction between cogni-

tive and noncognitive achievement is rather artificial: Attitudes and
motivation have strong intrinsic cognitive components, and cognitive

skills and abilities have strong intrinsic noncognitive components.

Education in general and compensatory education in particular,
is concerned with improving student motivation, attitudes, and general
affective (noncognitive) behavior. Generalization of cognitive
ability results not only from the transfer of specific. skills, but
also from such noncognitive factors as the establishment of learning
styles, learning sets, motivation for. learning, and attitudes about
learning. Noncognitive factors undoubtedly outweigh the importance
of specific cognitive skills for" future learning, although acquiring

cognitive skills may itseif considerably af fect noncognitive factors

such as motivation, self—awareness, and the like. In their book on

"evaluation of 1earning, Bloom, Hastings, and Madaus (1971) devote an

entire chapter to measuring aEfective behavior and include affectivep'
goals in stated educational objectives. Recent research literature,

especially that related to compensatory and preschool education,

IS

‘ 1See Section IV.
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repeatedly comments on the importamce of noncognitive factors in de-
termining ¢ognitive achievement and the necessity of identifying,
measuring, and shaping these factors at an early age (for example,

Denenberg, 1970).

Noncognitive factors have even greatef significance in the light

of recent evidence showing that the correlation is low between

- " .

cognitive achievement (measured by grades and standardized tests) and
later 1ife success. Cohen (1970), Gintis (1971), and Holtzman (1971),

cite evidence indicating that achievement in terms of jdb, social

class, and general 1life e:ip_ectations is apparently only incidentally
related to school achievement. It is true that a high correlation
exists between amount of education and amount of income, but there
is some evidence that the relationship is based on arbitrary norms
unrelated to the content of education (Berg, 1970). Moreover, Gintis
promotes the thesis that poncognitive factofs have a strong influence
on worker earnings and prdductivity. He reviews evidence in Support
of this thesis, and shows that important diniénsibns of noncognitive

achievement are not promoted or rewarded in most conventional schools.

Schools need to include noncognitive factors in their education ob-

jectives, and better methods for their evaluation need to be developed.

Despite the obvious impertance of noncognitive outcomes, rela-
tively little research is directed toward discovering their determi-
nants. Educational effectiveness research is directed almost entirely
toward explaining cognitive achievement, as measﬁred by standardized
achievement t:est:s.l Most of this section is devoted to a discussion

of the problems associated with using such tests to measure educational

lln Section VII of this report we discuss and review much of the
"reform" literature in education. It should not be surprising that most
of these authors consider high level cognitive. and noncognitive factors
to be the more important indicators of student learning, and their con- ..
clusions are rarely based on the results of standerdized tests.' However,
reliable measures of these factors do not exist, and conclusions are
mostly argumentative and based on personal experience. '

A}
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outcomes. Before getting into that discussion, however, we briefly
consider the problems associated with two- alternative measures of

cognitive achievement -- teacher grades and essay examinations.

TEACHER GRADES AND ESSAY EXAMINATIONS

Teacher grades of. students' performance are extremely unreliable;
they do not correlate with standardized test scores, and teachers do
not correlate with each other in grades assigned to the same student
(Cronbach, 1970). Teacher grades are greatly influenced by student
characteristics not associated with cognitive performance (docility,

: social class, and so on), and criteria vary from teacher to teacher,

| Grades are further influenced by school policy factors such as "'grading
on the curve,' or commun:lty pressure from parents who do not like to

| gsee their children fail. The techn:lcal problems associated with grades
&8 a subjective rating system are complex, but they need not be dis-
cussed here. Grades have played almost no part in the research on

evaluation of educational outcome.

Essay examinations are widely used in education, sometimes be-

cause objective tests canaot be designed to measure some criteria of
learning. Although essay examinations are widely used, and in spite of
their advantage in being able to measure broad kinds of cognitive
ability, the tests are generally not reliable. Answers to essay ques-—
tions vary in several dimensions: vocabulary, style, thought, origi-
nality, neatness, and others. Thus a single score is a complex
weighted sum of the scores on each dimension. Moreover, since sub-
scores are i:arely worked out by the grader, the relative weights vary

between graders, for the same grader over time, and depending on the

situation. In reviewing the research on essay examinations, Coffman
(1971) points out that much research is still needed in the develop-
ment of rules for writing and scoring essay questions. None of the

research reviewed in this report uses essay scores as a measure of

educational outcomes.

35
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STANDARDIZED ACHIEVEMENT TESTS -‘-'CONCEPTUAL PROBLEMS

Incentives

One very serious criticism of standardized tests is that they

engender perverse incentives by overemphasizing some outcomes at the

expense of others. As a result of the increasing interest in account-
ability, student achievement is being measured more and more by stan-
dardized t:est:s,l with test scores based on. national norms. Although
this practice allows a school to assess itself relative to other
schools, these tests introduce a number of liabilities and hazards.
Foremost among these is the danger of suppressing desirable outcomes
that are not measured by standardized tests (abstract reasoning,

creativity, and so on).

Further, although it certainly is necessary and important for child-
ren to acquire basic reading and math skills, focusing on teaching
these skills may be less important than is often believed. It is
generally assumed that achievement in basic math and reading skills
as measured by standardized tests is correlated with, and perhaps
responsible for, achievement in other subject matters and cognitive
areas. However, the generalization2 of improvement in basic reading
and math skills through special programs has not been demonstrated;
although in view of the rather temporary nature of many of the gains
obtained in these programs, the lack of generalization is not sur-
prising. Undoubtedly, these skills do generalize under some conditions,

l'l‘he most widely used standardized tests measure achievement in
subject matter areas, although there are also many tests for math and
reading readiness, concept attainment, psycholinguistic performance,
and other general and gpecific sbility tests. In the elementary
grades, the current programs of performance contracting and accountabi-
lity have focused almost entirely on measuring these skills.

zceneralization is the spreading of acquired skills to areas in
which the student has had no specific practice. For example, general-
ization (or transfer) occurs when an improvement in basic reading
skills leads to (1) an improvemeant in concurrent school achievement,
such as proficiency in social studies or science; and (2) an improve-
ment in future school achievement, including reading.
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but the conditions are not known. This point is discussed in greater
1
detail below.

Derivation of Normative Scores

Assuming test items actually measure the amount of learning that
has taken place in a course of instruction, normative scores are
necessary to determipe what a "raw' test sco::e2 means (cumulated over
all items). For example, how much "vetter" is a raw score of 70 than
one of 60 (that is, how much more about the course does the student
know)? How high a score should be "axpected"? These questions and
others are answered by deriving a normative score from actual test

scores.

Essentially, the normative score indicates a student's position
in a distribution of scores. To determine the reference distribution,
a sample from a specified population is selected and given the test
(for example, 4th grade children in California). A given individual's
raw score can then be represented as highur than x percent of the
sample scores or as being at the xth percentila. If the sample dis-
tribution is "close" to the population distribution, the percentile
score represents the student's position in relation to the general

reference population. Percentile scores cau be transformed into

grade equivalent or ot:her.t:ypes of normative scores.

Although grade and age3 equivalent scores are widely used, they
have been severely criticized (Cronmbach, 1970; Angoff, 1971). Equiva-
lent scores are obtained by administering a test to samples of children
over the range of desired grades (or age). The average for a grade

1S ee Section 1IV.
2

A raw score is a measure of the actual number of correct responses.
The score may be a simple frequency count or it may be the sum of test
points, with each test item given some arbitrary assignment of possible
points.

3Age equivalents are most often ugsed with mental abilities tests,
and they report a 'mental’ age score. The score represents age lavel
relative to mean performance on a regression line.
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(or 50th percentile score) determines the grade level score. For
example, if a 4th grade student scores at the 50th percentile on a
3rd grade test, then his grade equivalent score is 3. Normally a 4th
grade student would take a 4th grade test, and his percentile score
(say 30) on that test would be converted to a grade level score
directly. A line is then plot:t:ed between the mean score obtained

by each grade across all grades. This regression of score on grade
is used to determine a child's grade equivalent score by the simple
procedure of noting where his score falls on the regression line. If
the regression of grade on score (rather than score on grade) had been
used, a different regression line would have resulted, and scores
would have different grade equivalents (Coleman and Karweit, 1970).
This basic ambiguity is further beclouded by the fact that the inter-
pretation of the ecuivalent score dep=nds upon the variation of scores
about the mean for each grade in the original sample (that is, the
variation about the regression line). A child who is two grades ad-
vanced on a test of high reliability (low variability about the re-
gression line) is also high in his percentile rank (say 95). But,

if the test were of low reliability (high variability), the same two
year advanced status would be associated with 3 much smaller percen-
tile rank (say 70). Further, a 6th grader with a 9th grade equiva-
lent score does not possess the skills of a 9th grader, nor is he

psychologically the same. Cronbach (1970, p. 98) comments on equiva-

lent scores:

In the writer's opinion, grade conversions should never
be used in reporting on a pupil or a class, or in research.
Standard scores or percentiles or raw scores serve better.
Age conversions are also likely to be misinterpreted. A
6-year-old with mental age 9 cannot pass the tests a 12-
year-old with mental age 9 passes; the two simply passed
about the same fraction of the test tasks. On the whole,
however, age equivalents cause less trouble than grade
equivalents, if only because the former are ot used for
policy decisions in education.

These comments represent only the highlights of the problems
inherent in equivalent scores. For a detailed treatise, the reader

is referred tu Angoff (1971).
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An important issue in deriving standardized scores concerns the
choice of the normative population. A test with national norms 1is one
that 1s supposedly based on a sample representing the normative popu-
lation across the nation. To be accurate, the sample population
must be stratified in the same proportions as the overall population,
that is, Negroes and Caucasians, poor and rich, and so on must appear 7
in the sample in the same proportion that they appear in the general ' !
population. This means that any na't:ionally normed test primarily
reflects the characteristics of white, middle-class America, simply

because there are so many of them.

Cultural bias arisas when a test is normed on one population and

used to test people from another population. The resulting bias can
be subtle and may lead to gross misinterpretations of data. For
example, a nationally normed test of concept ability might be given
to children from a Mexican-American ghetto. If the test uses written
test items and instructions, the children's scores are affected by ’ \
their ability to understand the language, and if they have language ‘
problems, their concept ability scores will be poor. Their "true" ! |
concept ability remains untested. Attempts to develop tests that |
are free from language ability have not been very successful; even }
"nonverbal” tests are frequently found to correlate with language ‘

ability.

A more subtle influence of the normative population occurs through
the operation of the values of that population. Standardized tests
necessarily (because of method of construction) reflect what the
normative population feels is important. Without great exaggeration,
one may state that these tests indicate how well students have achieved
wvhite, middle-class goals. Later in this section we quote a comment by
Jensen that illustrates this point in reference to intelligence tests.
The problem of cultural bias in testing and emergency social issues is
discussed by Holtzman (1971) who states (p. 551):

The emergence of black culture, the Chicano movement,
and the stirring of the American Indian as well as other

forgotter groups in the wake of desegregation and civil
rights legislation have forced white America to re-examine
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its soul. The result in the field of mental measurement
has been a recognition and acceptance of cultural varia-
bility, a search for new kinds of cognitive, perceptual, and
affective measures by which to gauge mental development, and
a renewed determination to contribute significantly to the
task of overcoming educational and intellectual deprivation.

In general, tests designed for normative use lend themselves to gross
misinterpretation of the abilities of those who are culturally different

from the majority.

STANDARDIZED ACHIEVEMENT TESTS —- OPERATIONAL PROBLEMS

In addition to the conceptual difficulties discussed above, tliere
are a number of operational problems encountered in the use of stan-

dardized tests. The UCLA Center for the Study of Evaluation reviewed

over 1,500 standardized tests used in elementary schools (Hoepfner, 1970),

Results indicate the tests by and large are unsatisfactory. Klein

(1971) has wriiten a strong criticism of standardized tests and their
misuse:
So, far, the discussion has painted a pretty bleak

picture regarding the utility of standardized tests for

accountability. The major problems involve questionable

test validity, poor overlap between program and test objec-

tive:, inappropriate test instructions and directions, and

confusing test designs and formats. In short, a VOID

exists between the demands of accountability and the

present stock of standardized instruments. Further,

this void will probably only widen as the pressure for

accountability increases unless we start improving the

methods of test construction and use. [Author's emphasis.]

Klein's comments are applied ‘o accountability, but they are
also true for educational research based on standardized achievement
tests in general. The first step in research is accurate measurement;
and, in thig respect, achievement tests are too often misused or mis-
interpreted. As Anastasi (1967), among others, has pointed out,
improvements are needed more in the interpretation of scores and
orientation of users than in the actual construction of test instru-
ments. A number of the technical problems in using these tests will

be discussed.
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Educational Objectives and Test Content

The apparen‘t failure of my innovative educational programs is
of ter attributed to the fact that standardizzd tests used to evaluate
the programs do not measure outcome in terms of some or all program
objectives (for example, Cohen, 1970; Klein, 1371; Lennon, 1971).
Part of the problem is that objectives are rarely stated with suffi-~
cient clarity; but even overlooking this liability, the match between
program and test objectives is often podr. In the first place, as
Klein (1971) points out, valid tests covering all of the objectives
a school might like to attain do not exist.

Second, testr, may cover some program objectives, but there is
usually poor agreement between the specific objectives and the test
content. For example, & test may measure reading ability in terms of,
say, eight areas. A specific program might be aimed at only six

. objectives., with no interest in the other two. Most tests, however,

only report a single score averaged acrose all areas, and this score
indicates achievement on all eight objectives. So a score would be

a combination of how well a student achieved on the six reading program
objectives, plus how well he achieved on the other two. This makes

it impossible to evaluate the program. Tests are not designed with
specific programs in mind, and poor overlap is to be expected between
the objectives a test measures and those an education program aspires
to. Another complication occurs when the test does nut represent test
objectives 'ually. Some of these problems would be clarified if the

tests reportad separate scores for each area or objective.

Test Validity

Test validity generally means, Does the test measure what it is
supposed to measure? It is formally determined by a number of tech-
niques.l One, a complex process called construct validity, essentially
determines how highly tests supposedly measuring the same thing cor-
relate with each other. Low correlation indicates that one or all

lror a detailed discussion, see Cronbach (1970).
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of the tests do not measure the construct being considered with
validity. A second kind of validity is called predictive, and in this
procedure the test is correlated with an external criterion. For
example, a test of reading readiness might be validated by using
success in a reading course as a criterion. The assumption is that
better readiness leads to better achievement. In practice, both kinds
-of measures are necessary for test validity. A third type, sometimes
referred to as face validity, simply asks if the items in the test
appear to measure what the test is designed to measure. Although this
latter methcd lacks the sophistication of the first two, many stand-
ardized tests fail even on this measure. Klein (1971) points out
several examples in which it is obvious that the test items have
little to do with what the test purports tc measure. There are, in
fact, many tests that are purposely designed without consideration of
face validity, although they are not widely used in education. Finally,
a test is sald to have content validity if it measures something that
some authority asserts that it measures. Much of the foregoing dis-
cussion on the relationship of objectives to test content relates to
content validity. The four measures of validity are all methods for
determining the same thing, and generally several methods are used in
determining the authenticity of a given test.

As previously mentioned, tests often do not adequately overlap
program objectives, and generally they are not valid even when they
do appear to overlap. In a book on the theory and design of test
items, Bormuth (1970) criticizes current methods of test construction
on the grounds that the item generation techniques lead to tests of
low validity. An item represents the test writeir . response to in-
structional material, and the student's score is thus a function of
the test writer and has no known relationship to instructional content.

Statistical Problems

Inadequacies in the uje of achievement test scores in educational
research are partly attributable to the frequent use of faulty
statistical snalyses. By far the majority of studies on compensatory
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programs report data on achievement gainl over some period, and per-
formance contract agreements are almoét: exclusively written in terms

of achievement gain scores. Gain scores are extremely biased estimates
of true gain (for example, see Harris, 1963). An article by Crombach
and Furby (1970) offers some refinements on techniques for estimating
true score; however, the important message is that the authors see

no advaatage to using gain scores in the first place. Status scores
(scores at any point in time) contain all the information given in
change scores, at least for the situations in which change scores have
traditionally heen used. For example, if it is necessary to evaluate
the improvement produced by an innovative program, this is best accomp—
lished using a control group. In both treatment and control groups,
only the final status or achievement score need be used. Pre-test
scores can be involved in the statistical analyses, but not in computing
gains. The groups are not compared with respect to each other. In
many instances, it is unmnecessary actually to use an experimental
control group; instead it is possible to use the past history of the

system as a bencumark.

Although problems of statistical sophistication and reliability
are important, the crucial problems in achievement evaluation are not
primarily statistical. We agree with Klein (1971) and others that
there needs to be a rather complete overhaul of testing procedures
and interpretation. The shortcomings of standardized tests must be
accounted for in evaluating education. Efforts to eliminate these

inadequacies for future evaluation work will require substantial re-

search.

lA student's best performance is determined by many factors other
than his "true' knowledge or ability. Because these other factors: vary
over time, a person's test score will also vary, so that any given test
score is an estimate of the true state of his knowledge or ability.
The achieved test score may be a percentile, an age equivalent, or a
simple sum of correct items. A gain score is obtained by subtracting
s student's score on a test from his score on the same test.taken at

a later time.
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Criterion Referenced Tests

Standardized (normative) tests are sometimes criticized because
their scores do not indicate the specific skills a student masters.
They only place him relative to other students, and not relative to
inatructiqnal content. For example, two students scoring at the
fiftieth percentile on a reading test could have answered different
questions correctly and have acquired different reading skills. This
is true even 1f the test gives percentile scores for a number of sub-
skills; they are still normative scores. This problem is being
attacked through the design of so-called criterion referenced tests
(Cronbach, 1970; Glaser and Nitko, 1970). Each item on a criterion
referenced test is designed to measure or indicate the accomplishment
of a particular skill. The number of items passed is not the important
factor, but rather which items are passed. The student is not allowed

to proceed to advanced instruction until he acquires prerequisite

knowledge.

A key feature of criterion referenced tests is their relation-
ship to the specific goals and subject matter of a course. Test
items are designed to indicate success on the learning tasks neces-
sary to cover the subject matter and to meet the course objectives.
This requires a detailed task analysis of course material. Few general
procedures for this task analysis have been developed, although Gagne's
work on hierarchical organization (1962) shows promise. Section IV
discusses research on the organization of instructional material, and
there we point cut that skills and knowledge required for a course can
be arranged in a hierarchy, such that success at a higher level depends
upon acquisition of skills at a lower level.

The distinction between normative and criterion referenced tests
is made primarily on the basis of the purpose for which the test was
constructed and how information obtained from it is used. The purpose
of a criterion referenced test is to indicate a student's status on
a set of specific tesks necessary for the completion of a course of
instruction. The test information not only assesses his accomplish-
ments but is also used to dctermine uﬁp; tasks the student is ready
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to undertake. Normative referenced tests indicate a student's rela-
rive position in a population, and the infurmaticn from these tests is
used to evaluate achievement relative to cther students, in terms of
overall achievement. The use of criterion referenced tests for this
purpose is not clear since such tests indicate which instructional
tasks the student has accomplished; essentially, he passes or he does
not for each task. The number of tasks he '"passes' cannot be meaning-
fully added for a total test score. Criterion referenced tests serve
diagnostic functions in evaiuation, which aims at special information

for student remediation or course improvement.

Much work remains to be done in developing criterion referenced
tests but they appear to have great promise. Their greatest potential
value is that they focus on {nstructional confent, yield information

for remediation, and allow for individual differences in performance.

GENERAL INTELLIGENCE TESTS

General intelligence tests are gtandardized achievement tests.
They have been developed over a longer period than most standardized
achievement tests, and more research has been directed toward their
improvement: They ire more valid when properly used; they usually
report subscores on various test objectives; and directions for
administration are generally better. Sometimes changes in IQ scores
are used to measure student achievement, and meny attempts have been
made to improve IQ scores through compensatory school and preschool
programs. Failure to find consistent evidence that IQ can be modified
{for example, Butler, 1970) led Kohlberg (1968), among others, to argue
that IQ is not a good measure of the efficacy of these programs. For
years, psychologists have stated that many IQ tests are mostly achieve-
ment tests. They measure what the person has learned, not primarily
his capacity for learning. The scores reflect environmental influences
and past lé’arning as well as innate ability. The belief that IQ can
be affected by environment has been confirmed many times in studies
of identical twins, but many factors contribute to this effect other

i
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than those present in the school environment (Vandenberg, 1966).
On the other hand, Jensen (1969) reports evidence that IQ is largely

determined by genetics, and can only be modified by environment in a
relatively small degree.

The various uses of IQ tests in recent education programs has
caused a re-emergence of debate and inquiry into the validity and
meaning of general intelligence test scores. The crucial factor in
determining the appropriateness of their use (or any achievement test)
depends on the goals and objectives the test is being used to evaluate.
This is never an easy task and is made even more difficult by the
interaztion of social values and subtle and nonverbalized goals that
exert profound influence on test content, scores, and interpretation.
This has been well stated by Jensen (1970):

It should not be forgotten that intelligence tests as we
know them evolved in close conjunction with the educational
curricula and instructional methods of Evrope and North
America. Schooling was not simply invented in a single
stroke. It has a long evolutionary history and still
heavily bears the imprint of its origins in predominantly
aristocrati.c and upper-class European society. Not only
did the content of education help to shape this society,
but, even more, the nature of the society shaped the con-
tent of education and the methods of instruction for im-
parting it. If the educational needs and goals of this
upper segment of society had been different, and if their
modal pattern of abilities - both innate abilities and
those acquired in these peculiar environmental circum-
stances -- were different, it seems a safe conjecture
that the evaluation of educational content and practices
and consequently the character of public education in
modern times wculd be quite different from what it is.
And our intelligence teets -- assuming we have them under
these different conditions -—— would most likely also have
taken on a different character."

SUMMARY

Using standariized tests to evaluate student achievement has
become a major enterprise in the schools; but in spite of the wide
use and reliance on thesé tests, they are generally inadequate. This

is alarming in light of the growing activity in evaluation of educational

46




outcome based on standardized test scores. Standardized tests, even
when properly used and interpreted, evaluate only a limited number
of educational objectives. At best, generally used tests measure
only limited aspects of cognitive performance, while higher cogni-
tive abilities and achievements go untested. Noncognitive achieve-
ment is sometimes talked about, but the evaluation of these factors
is still in a very crude state. Inasmuch as schools and innovative
education programs are being evaluated in terms of such limitationms,
there is a crucial need for immediate improvements in test design,
concept, scoring interpretation, and administration.
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I111. THE INPUT-OUTPUT APPROACH

In this section vwe review the results of a number of studies of
educational effectiveness in what we have called the input-output
approach. These studies are distinguished by a view of the educational
process that holds a student's educational outcome is determined by the
' quantities of resources his school makes available to him; by the per-
% sonal, family, and community characteristics that influence his learning --
typically grouped under the term "background factors'" —— and by the in-
fluences of his peers. In this approach the school in which the student

TR T S A et gy e i e e

is enrolled affects his outcome only to the extent that it serves as the
i channel through which resources flow to him. In particular, the struc-
¥

ture and organization of the school and classroom are neglected.

; The educational "production function" is a formal representation b
t of the relationship between school resources and background factors on
‘ one hand, and student outromes on the other. It is commonly expressed

in the form of a mathematical relation or equation:

(1) ) O = 8(r1’ sy rn, f1’ ceooy fm, pl, eeey pk)

where there are assumed to be n relevant school resources, m relevant i

background factors, k relevant peer group influences,l and:

0 = a student's output — for example, his score on a

standardized achievement test;

the amounts of school resources 1 through n, respectively,
that he received — for example, resource 1 might be the
ability of his teacher, resource 2 the size of his class,

r1, sy rn =

and so on;

fl’ ceey fm = the amounts of background factors 1 through m, respectively,
that the student has been exposed to ~— for example, f1
might denote his family's income, fz his father's occupa~

T e S

tion, and so on;

}
L ome researchers prefer the term ''student body effects." l
f
|
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Pps *oos Py = the amounts of peer group influences 1 through k,
respectively, that the student has been exposed to —
for example, Py might denote the proportion of his class-
mates that intend to go to college, Py the proportion of
his classmates that are members of minority groups, and

80 On.

The educational production function is expressed in its most general
form in Eq. (1), which'merely states that for any particular stident,
described in terms of his background factors, the amounts of school i
resources he receives and the influences of his peers determine his
outcome. In order to make a quantitative estimation of the impact of ?
any particular resource upon outcomes, the precise relationship between
irputs — rescurces, factors, and peer group influences —— and outcomes {
must be specified. Conceptually, any one of an infinitely large set of
possible relationships can be specified. 1In practice, however, only
one functional form — the linear one — has thus far been employed 12
educational production~function studies. 3But this is more a reflection
of the limitations of current statistical techniques than the result of

:

?
%
é
]

any consensus about the underlying nature of the educational process.

The linear production function assumes that each unit of a particular
school resource or background factor or peer group influence contributes
a constant amount to student outcome. The unit contribution of any one
input does not vary with the amount of that input the student receives,
nor with the amounts of any of the other imputs the student receives.
More formally, this specification of the production function can be

expressed as in Eq. (2):

(2) 0 = a +b1r1 + .o +bnrn+ clfl + .. + cmfm+ dlpl + L dkpk ]

As before, 0 denotes the student's outcome, T, denotes the amount of
the ith school resource the student received (1 = 1, ..., n), fi denotes
the amount of the ith background factor (1 = 1, ..., m), and Py denotes
the amount of the ith peer group influence (1 =1, ..., k), l::1 is the
unit contribution of the ith school resource, c; the unit contribution
of the ith background factor, and d1 the unit contribution of the ith

.49

peer group influence.
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Equation (2) can be interpreted as follows. Suppose a student
were to receive ry units of the first school resource. If each of these
units contributes b1 to his outcome, independent of the quantities of
any other inputs he receives, the total contribution cof the first school

resource to his outcome is b, times r An identical argument would

show that the totai contribuiion to oxlntcome of any other school resource,
say the ith resource, is bi times r,. Similarly, 1if the student is ex-
posed to £ 1(p1) units of the ith background factor, (peer group influence),
the total contribution of that factor (influence) to his outcome will be
¢, times fi(di times pi). Since the contributions are independent of

one sndther, and every input that influences a student's outcome is
presunably included in Eq. (2, we need simply add them together to
determine a student's outcome. (The first term on the right-hand side

of the equation, a, 1s a normalizing constant that reed not concern us

here.) For example, Kiesling (1969) has fitted the following equation:

0= 2.26 - .012 r, - .0065 r, + .0013 r

1 2
+.127 £

3

4+ .0017 r

- .00065 r 5

4 1

where

0 = Composite score on Iowa Test of Basic Skills for an urban
school district

Teachers per pupil

Expenditure or. books and supplies per pupil

e
-y
.

N"
]

Teacher salary
Value of school-owned property pcr pupil
Expenditure on principals and supervisors per pupil

o~
=0 §" w"
oo

Index of occupation of adults in district.

OBJECTIVES AND METHODS

The objective of research, in the present case, is to estimate the
numerical values of the b's, c's, and d's that appear in Eq. (2). If we
knew these values, we could predict the impact of providing students
with more or less of any particular school resource. This would allow

us to determine whether increasing (or decreasing) the amount of any ome
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school resource would affect students' outcomes more or less than in-
creasing (or decreasing) the amount of any other school imput. Taking
account of the relative prices of the various school resources, we could
then determine how much of each school resource should be purchased to
attain any particular goal for student outcomes at minimum cost. In
short, we could formulate optimal educatinnal polic.ies.1 However, the
costs of obtaining school resources have not yet been incorporated in
empirical analyses. Estimates of educational preduction functicns --
the topic to which we devote the remainder of this section — are only
the first step toward an educational policy.

Multiple regression analysis is used to estimate the values of the
coefficients — the b's, c's, and d's — in Eq. (2). Details of the tech-
niq' 2 can be found in any statistics text.2 A multiple'regression analy-
sis provides for tests of the "gignificance' of the empirical results.
These are formal measures of the accuracy of the results in the sense
that they indicate how mich confidence can be placed in them. In educa-
tional production-function studies the analyst is typically concerred
with identifying resources or factors that affect student outcomes. In
terms of Eq. (2), he is concerned with identifying inputs where coef-
ficients have non-zero values. To say that the coefficient of a variable
is significant means that the test of significance indicates a small
probability that that particular coefficient is zero. Just how smali

is referred to as the significance level.

The basic assumption underlying all studies in the input-output
approach is that the production function is an equally accurate

1'l‘he role of resource prices in the formation of educational
policy is often overlcoked. Even those regearchers who recognize the
importance of resource prices in their theoretical discussions do not
introduce them into their empirical analyses. But school resources
are not free and school systems do not have wmlimited budgets. Con-
sequently, the important questions from the viewpoint of the educa-
tiocnal policymaker are not: How much does resource 1 contribute to
student outcomes? and so on. Rathor, educational policymakers must
ask: How much of resource 1 should be purchased? and so on. For a
discussion of this issue see Cain and Watts (1968) .

2

See, for example, Wonnacott and Wonnacott (1970).
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description of the educational process for all students, or at least

for some identifiable subgroup of students. In other words, the unit

contribution of any given resource, factor, or influence to student

outcome is ussumed to be approximately the same for all, or some sub-

group of, students. This assumption implies that 1f any particular

resource or factor does have a significant impact on student outcomes, 1
the coefficient of that resource or factor should be significant in any

study that examines it. Otherwise, every student must be different or ;

AR TN MY bt e L

respond differently to the same resources.l

There is always some poséibility that a variable that appearg to

! have a significant impact upon student outcomes may, in fact, be unre-

Ceassrrman e e mane e s

lated to outcome. It is therefore clear that educational policy cannot
be based on the results of any one study. The basic assumption of ;
production-function analysis reinforces this point. We do not emphasize
the results yielded by any one study. Rather, our primary concern is

to identify rasults that consistently appear throughout a number of

studies. i

i
f

VARIABLES

Educational ‘researchers have, at one time or another, investigated
a large number of student outcomes, school resources, and background
factors. It would be futile to attempt to list them all here. In ordet
to convey some feeling for the sorts of variables that are investigated
| : in educational production-function studies, we will describe some that
i appear most often. Appendix A contains complete lists of variables for
|

each of 18 major studies in this approach.

Student outcomes are most often cognitive achievement, measured by

scores on standardized reading or mathematics achiewvement tests. Drop-
out rates or "holding rates" -— the latter is defined as one minus the |

dropout rate — are occasionally examined. Less frequently included in

student outcomes is some measure of college attendance or intention to !

attend. Recently, researchers have begun to investigate students' attitudes

1See Section IV for a discussion of this possibility.
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as outcomes of education; but, by and large, the noncognitive domain

and much of the cognitive domain' remain unexplored.1

School resources virtually always include measures of the "quality"
of the school's faculty. Average teschers' experience, salary, degree
level, and verbal ability are the four most common. Average class size

or student-teacher ratios appear often as well. Measures of the physical
plant or facilities of the school are also generally included in educa-
tional production-function studies. The age of the school buildings and
the number of library books per student are examples.

Backzround factors include measures of the socioeconomic status of

‘the students' families or of the communities their school serves. Average

_fumily income, father's (or mother's) education, and father's (or mother's)

occupation are typical. The racial composition of the community and
whether the community is urban or rural are examples of community factors.

Peer group influences include measures of the educational attain-

ment and aspirations, the attitudes and motivations of a student's class--
mate3. The percent of his class that intend to enter college, the
proportion of his class whose families own encyclopedias, and the
attendance and transfer rates of his classmates are typical measures

of a peer group's influence on a student.

ANALYT1CAL PROBLEMS

The educational rescarchers who have worked in the input-output
approach have been plagued by many severe analytical problems. Before
presenting the results of these studies, we alert the reader to the

limitations of this research approach.

The most serious difficulty faced by the production-function
approach is rooted in the sorts of data used in the empirical analyses.
No productiorn-function studies of educational effectiveness have been

based uon observation of true experiments. Rather, they have relied

" upon so-calied "natural experiments' for their empirical content.

lece Section II.
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By a nat zal experiment we mean & situation created by chance oz
coincidence, from the researcher's point of view, in which basically
similar individuals have been subjected to difrerent stimuli.l By
analyzing their responses, the researcher hopes to discover how indi-
viduals in general will respond to the various stimuli. In education,
for example, a natural experiment would occur if students at the same
grade level from ideatical backgrounds and subject to identical peer-
group influences were to attend different schools and thus receive
different amounts of various school resources. An analysis of this
situation might reveal whether differences in the students' outcomes
were systematically related to differences in the amounts of the re-
sources they received. Another natural experiment would occur if
students from differing backgrounds were to attend the same school at
the same grade level, be subjected to the same peer-group influences,
and receive identical smounts of every school resource. Analysis of
this situation could show the extent to which differences in their out-

comes systematically varied with the differences in their backgrounds.

But students come from a wide variety of backgrounds, attend dif-
ferent schools, and, even within the same school at the same grade level,
may receive substantially different amounts of each school resource.

Thus the researcher is faced with an extremely complex natural experiment.
Subject to important limitations, multiple regression techniqu2s can deal
with such a situation, at least so far as the data generated by this
convoluted experiment are amenable to analysis. But the data often

impose serious limitations on the analysis.

Individual schools tend to serve relatively homogeneous populations.
The students in any one school generally live in the same neighborhood
and are subject to the same community influences. Further, their families
are apt to be similar in terms of social and economic characteristics.
Hence, a student's background is likely to be quite similar to the back-

grounds of his peers. The levels of various school resources also vary

]The situation may have been deliberately caused by individuals o
groups of individuals for their own purposes. The point is that the
gsituation was not brought about to meet the researcher's needs.
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from one school to another. As a result, we observe that students' out-
comes systematically vary with simultaneous variations in school resources,
peér—group influences, and students' backgrounds. Under these circum-
stances we generally cannot separate the part of the variation in outcome
due to variation in school resources from the parts due to variations in

students' backgrounds or peer-group influences.

In most cities, for example, new school buildings are located in
the urban fringe, serving predominantly middle- and upper-class com-
munities. The older schools are found in the older sections of the city,
often in poverty areas. If students in the newer schools have systema-
tically higher outcomes, by some measure, we could observe that students
from middle- and upper-class backgrounds who attend the newer schools do
better than students from poverty backgrounds who attend the older
schools. But we could not determire whether the former performed betver
because they came from more advantaged backgrounds, because they attended
i schools with new buildings, or because their classmates come from more

advantaged backgrounds.

A second major problem that confronts researchers using the input-
output approach stems from data aggregation. The researcher would like
to examine the relationship among the school resources an individual
student receives, his background, and the influences of his peers on
one hand and his educational outcome on the other. But data are almost
never available in such det:ail.1 The researcher generally has data
available only in much more aggregated form. For example, a researcher
might wish to investigate the extent to which a teacher's experience
affects the outcomes of his students. Ideally the researcher would col-
{ lect outcome data from students who had different teachers and analyze the

relationship between student outcome and teacher experi.em:e.2 If the

data do not permit him to identify the particular teacher each student

]‘Hanushek (1970) is the only analysis conducted on this level of
detaili.

21n such an analysis variables measuring other school resources,

‘ background factors, and peer-group infiuences would have to be included.
\i We neglect .nese variables in order to focus on the main issue. . ,
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had, he cannot, of course, conduct the study. What researchers often
do in these circumstances is to collect data from students in a number
of different schools (or even distrzicts) and investigate the relation-
ship between a student's outcome and the average level of teacher exper-
ience in his school (or district).

The problem here is that if a teacher's experience does in fact
affect his students' outcomes, a considerable amount of information is

lost. Within a school there would be considerable variation in students’
outcomes caused by variations in their respective teachcrs' amounts of
oxperience. But this variation is averaged out in the aggregate data
and cannot be investigated in an analysis that uses aggregate data.

Roughly 30 percent of the varfation in students' outcomes is
variation among schools. Thus, an analysis of individual students'
outconmes that uses school resources or peer-group influence dat:o aggre-
gated to the school level can account for about 30 percent of the
variation in students' outcomes. Analyses that use data aggregated

to the district level are even more restricted because the variance in
students' outcomes between districts is smaller yet -- éven more infor-

mation is "averaged out" of the analysis.

RESULTS

In reviewing educational production-function studies, we surveyed
the literature in a number of different fields. Education, economics,
sociology, and public policy have all included such analyses in their

domain. PFrom this literature we se¢lected a number of studies for care-
ful and detailed examination. Two criteria were used in the selection
process. First, we chose for detailed review only studies that examined
the impact of a schooljresource, simultaneously taking account of the
impact of other school resources and background factors. Second, we
neglected studies that grossly misused statistical estimation procedures.
The results presented below cderive from our examination of the reports

that satisfied these criteria.l

1Appendix A presents a detailed summary of each report reviewed.
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Overall

Considering first the overall results of these studies, we generally
£ind that estimated production functions seldom explain students' out-
comes very well. This finding is based on an examination of what are
i commonly termed "goodness-nf-fit'" statistics. Intuitively, we can view
goodness-of-fit statistics as estimates of how accurately we could pre-
dict a student's outcome using the results of the producticn-function
analysis. Suppose we knew no more than a student's grade level and
were asked to predict hew well he would perform on a standardized

achievement test. The best estimate we could make would be the nrean

score achieved on that test by students at that grade level. Now sup-
pose thct we had a complete description of the student's background
factors, peer-group influences, and the school resources he has re-
3 ceived. If we used this information in a production function to esti-

mate his performance on the test, and if our prediction were perfect,

we could say that the function was 100 percent accurate. On the other

hand, if our estimate based on the production function were no more
accurate than the estimate we would make in the absence of that informa~
tion, we would say that the function was O percent accurate. In these
terms, preduction-function studies are rarely better than 15-20 percent
accurate; and are often far less accurate.1 In sum, although the pro-
duction functions estimated thus far are helpful in undcrstanding

student outcomes, the amount of help they offer is relatively small.

Peer-group Influence

The debate over the importance of a student's peers is illustrative

of the analytical problems encountered in prodﬁction-function analyses

1Fotmally, the goodness-of-fit statistic, or "rz" to use the standard
notation, is the percent of total variance in students' outcomes that is
attributed to the variance in the explanatory variables — resources, in-
fluences, and factors. But, as indicated above, the total variance in
students' outcomes between schools is about 30 perceat of the total
variance in students' outcomes. Thus, an analysis that uses aggregate
data -- as all but one do -- may report an r? of, say, 0.50. That means
that 50 percent of the variance in students' outcomes between schools is
"explained" in the analysis. But that is only 15 percent (.50 x .30) of
Q the total variance in students' outcomes.

o7

St ek oo




-41-

of educational effectiveness. To demonstrate the sorts of difficulties

that stem from these problems we trace the debate chronologically. ’

Student-body effects were not examined in the context of production-
function research prior to the Coleman Report (1966). That study included
the following results:

o A pupil's achievement is strongly related to the

educational backgrounds and aspirations of the other
students in the school (p. 22).

o There is evidence, even in the short run, of an effect
of school integration on the reading and mathematics
achievement of Negro pupils (p. 29).1
These results followed from an analysis showing that, in terms of the
concepts introduced earlier, a production function that included varia-

bles measuring the backgroupd of the student body could predict a student's

outcome significantly more accurately than one that did not.

Bowles and Levin (1968) examined the Coleman Report in some detail -
and disputed many of its findings. In particular, they questioned the
two results cited above. Coleman did not have an opportunity to observe
the behavior of poor children who attended majority poor schools and then
transferred to majority middle-class schools.2 Instead, he had to rely
upon nat;ural experiments. Specifically, Coleman compared the outcomes
of poor studeri*s who attendéd majority poor schools with the outcomas
of poor students who attend_ed majority middle-class schools. His results
stem from the apparently superior performance of the latter, even after

controlling for the school resources they received and their backgrounds.

Bowles and Levin point out that predominantly poor schools tend to
serve communities that are substantially different from the communities
served by predominantly middle—class schools. Thus, poor students who

attend predominantly middléf‘class‘ schools come from families and live in

1Note that integratioﬁ is a particular'variant of peer-group in-
fluence insofar as educational effectiveness is concerned.

2The awkward term "majority poor" is used here to describe schools
where the families of a majority of the students are poor. Related
terms such as "majority middle-class' and "predominantly black" are
gimilarly defined.
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communities that are quite different from the families and communities
of the poor students who go to predominantly p'.oor schools. In short, the
background factors of students in high-aspiration, high-educational-
background schools may cause them to perform better, and not merely the

\fact that they are in such schools.

Coleman's finding with respect to integration is also questioned
by Bowles and Levin. They point out that differences in emphasis exist
in various sections of the Report. '"And in fact, Coleman has emphatically
stressed that the survey revealed no unique effect of racial composition
on the achievement levels of nomwhites' (Bowles and Levin, 1968, p. 22).
But wve note that on this point Bowles and Levin do not refute Coleman.
Rather, they argue that alternative interpretations of Coleman's empirical

results are as likely to be valid as Coleman's interpretatioms.

Bowles (1969) has conducted a production-function analysis using a.
different body of data -- the Project TALENT data file. He has found
that "a measure of the social class and achievement levels of the schoci
...is not significantly related to black achievement'" (p. 72). Bowles
also suggests that apparent student-body effects are very likely to stem
from the difficulty of identifying the contribution of a student's back-

ground factors to his outcome in complex natural experiments.

Smith (1971) has made a complete re-analysis of the Coleman data.
Like Bowles and Levin, he disputes many of Coleman's findings. Again,
we limit our discussion to Smith's findings with respect to the student-
body effect. Smith argues that Coleman made a mechanical error in his
analysis of the individual's background. In essence, the wrong variables
were entered into the empirical study:

This mechanical error affected the strength of the relation-

ship between individual verbal achievement and the Student

Body factor more than any other relationship.... The Report's

estimates of the amount of achievement variance explained by

the Student Body factor are severely reduced when the intended
background controls are used. (Author's emphasis, pp. 63—65.)

Smith goes on to argue that in one of these mechanical errors the
percentage of high school students taking college curriculum was erron-

eously entered into the empirical analysis in place of the percentuge who
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intended to go to college. This variable played an important role in

 establishing the significance of the student-body effect. Coleman

interpreted this variable as a measure of the aspirations of the student
body. He felt that its significance in explaining student outcomes
indicated that students who attend schools where the student body has

‘high aspirations perform better than otherwise similar students who

attend schools where the student body has lower aspirations. Hence,

there is a student-body effect.

Smi th points out, however, that Coleman's data were collected from
academic, vocational, and comprehensive high schools, and that the '
original analysis did not distinguish among the three. There is a
selection process whereby students are assigned to schools on the basis
of their presumed ability. And the proportion of a high school's students
in college curriculum may simply be a measure of whether high (presumed)
ability students are assigned to that school. Hence, Smith argues, the
proper interpretation of Coleman's empirical results is that students
assigned to schools for pupils of high ability perform better than

students not assigned to such schools. Consequently, we are observing

-the result of an agsignment process, not a student-body effect. In

summary , there 1is "no evidence that the characteristics of the s tudent

body have a strong independent influence on_the verbal achievement of

individual students." (Author's emphasis, p. 76.)

Our review of the evidence as to the existence of peer-group in-

fluences suggests four main conclusions:

1. There is no strong evidence that student-body effects exist.
In particular, there is no evidence that the racial composition

of a student body affects the performance of individual memberJ

of that student body.

2. There 4s no strong evidence to the contrary Many researchers '
have argued that alternative and more likely hypotheses could
have led to the results being interpreted as student—body

effects. But no researcher has shown that student-body effects

do not exist.
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3. There is no evidence in the production-function literature that
student-body effects might be negative.

4. The entire controversy over the existence of student-body
effects and the absence of conclusive enpirical results stem
from the data problem described earlier. So long as production-
function research is based on data generated by naturall experi-
ments, it will be difficult, if not impossible, to isolate
completely the relative contributions of school resources,

background factors, and peer-group influences.

School Resources

Our examination of the production-function literature suggests two

findings with respect to school resources:

o School resources are seldom important determinants of student

outcomes.,
o No school resource is consistently related to student outcones.

The first finding can be intuitively expressed in the following
terms. Suppose we knew what resources a student had received but nothing
about his background or the backgrounds of his fellow students. Using

this information ir a production function, we could predict the student's

 outcome with only slightly more accuracy than if we knew only his grade

level. In rough terms, knowing what resources a student received would

allow us to predict his outcome about 5 percent more accurately.

On the other hand, supposec we knew both the student's background
and the resovrces he received. Suppose, further, that we ''controlled”
for the influence of background factors by examining how much more

accurately (as compared with knowing only a student's grade level) we

 could predict his outcome on the basis of his background and then asked

how much further accuracy we cou1d get if we added our knowledge of the
school resources he received to the prediction. In this case school

resources would add roughly 1 percent to the accuracy of our prediction.

The difference between these two numbers -~ 1 percent and 5 percent --

stems from the analytical problem described earlier. There is considerable
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overlap between students' backgrounds and their school resources. If we
consider only school resources, the influence of the overlap is entirely
attributed to the resources. If we consider only background factors, the
influence of the overlap is entirely attributed to them. Finally, if we
consider only background factors and attribute the influence of the over-
lap to them and then add school resources, the resources are attributed
none of the overlap. In short, we can be sure that school resources

contribute between 1 and 5 percent to our prediction of student outcomes.

Thus far we have focused on the overall contribution of school
resources to student outcomes. Almost every study finds on2 or two oOr
three school resources to be significantly related to student' outcomes.
But these studies generally examine a large number of school resources.
Along with the two or three resources that are found to be significant
many are found to be jnsignificant. And, when we compare the results of
various studies, we find that the same resources do not appear among the
1ists of significant variables studies have compared. For that matter,
it is not unusual to find a research -report in which the students have
been divided into a number of groups by some stratification rule, with
ses yielding distinctly different results with respect

separate analy
to the significance of school resources for each group. To summarize:

o There is no strong evidence that any particular schocl resource

is an important determinant of educational outcomes.

o Neglecting the issue of which school resources are important,
there is no strong evidence that school resources in general

have a significant impact on educational outcomes.

Background Factors

Two results concerning the effects of background factors emerge
from the analysis:
o Background factors are always important determinants of educa-
tional outcomes.

o The socioeconomic status of a student's family and community is

consistently related to his educational outcome.

1For an extended discussion, see Mayeske et al. (1569).
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In terms of the intuitive notion of predictive accuracy we have
been using, we could predict a student's outcome roughly 15 percent more
accurately if we knew his family's socioeconomic status. Further, in
every study, the socioeconomic status of the student's family and of the
community in which he lives proves to be significantly related to his

outcome.

All in all, then, the production functions estimated thus far enable

us to use information __regarding a student's background and the services
he received from his school to predict his outcome somewhat more accurately.
However, this improvement in accuracy comes, for the most part, from our
ability to take account of a student's background in making our predic-
tion. Knowledge of the resources the student received has proved to be |
of ininor value. An obvious implication of this argument is that, if

A knowing the amounts of the various school resources a student has re-

| ceived does not enable us to predict his outcome more accurately, we have

little reason to believe that receiving these resources has had much impact

upon his outcome.

RESEARCH PROBLEMS

The researcher who attempts to estimate an educational production
4
F* : function encounters problems on many levels. One serious problem is

that we may not even be asking the right questions. What is it that we

e ————————— s i - e
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3 are trying to accomplish? As an example of this sort of problem, con-
sider the concept of out-of-school learning. Many researchers have

argued that students spend a relatively small proportion of their time

actually in classrooms supposedly learning something., It is quite pos- . Q
sible that conéiderable learning goes on out of school. Thus, schools -
may be making a tremendous difference; but if this difference is still
small in comparison with total learning, it is hard to isolate.

Fven if we are asking the right questions, we may encounter serious
substantive problems. Cbnsid_er, for example, the possibility that the
production function is student-specific. Suppose that different students

have different learning patterns and that the importance of any particular
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resource varies with the learning patterns of a student.l Then these
resources could be extremely important to some students. But because
the production function essentially averages over all students, this

student-specific relationship goes umnoticed.

There are numerous methodological problems. Many researchers have
pointed out, for example, that schools aim at more than one outcome.
They do not merely aim to teach a student how to perform well on some
standardized achievement test. At the very least, they are interested
in teaching read\i'ng and mathematics, minimizing dropouté, and im-
parting a number of noncognitive skills. Schools may be using their
resources with different emphasis with respect to outputs. Suppose,
for example, that we compared four schools and that in one school the
teachers spent all their time teaching reading, in another school they
were all emphasizing mathematics, in a third they were all behaving as
jailers and trying to keep the students out of trouble, and in the fourth
they were all looking toward various noncognitive skills. When we
examine the relationship between reading achievement and use of teachers

in these schools, we are not apt to fit}d a significant relationship.

The statistical method of handling this sort of prcblem is termed
simultaneous equations. There have been some attempts -= a very few --
at using these techniques, but they have not been very successful. In
general, there is good reason to believe that our statistical techniques -
have just not been up to the kinds of problems we are addressing. Furthex-
more, these statistical techniques -- in particular, their limitations --
are seldom well understood by the people using them.

Finally, there are many straightforward measurement problems. We
are trying to measure extremely difficult things in educational research.
We may believe that the ability of a teacher to teach influences what
his or her students', learn. But no studies in this approach have yet
used any direct measure of teaching ability. Instead, they have used
proxy-Variabies, such as a teacher's salary or verbal ability or experience.
But if more experienced teachers are not better teachers, and 1if higher

Py

lsee Section IV for evidence that this is so.
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paid or more verbally facile teachers are not better teachers, then ex-
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perience or verbal ability or salary will not yield significant results.
But that does not mean that teaching ability has no impact upon,student

outcomes.

SUMMARY

Research into educational effectiveness by means of the input-

S L ]

output approach has not, as yet, yielded consistent results regarding
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the importance of school resources. Background factors tend to dominate

the results. No single resource consistently appears to exert a power-

Sivacs

ful influence on student outcomes. Some schocl resources appear to be
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important in each study, but the same resources appear to be unimportant
in other studies. In fact, there is very little evidence that school )
resources in general have a powerful impact upon student outcomes, even

neglecting the question of which school resources are influential.

P AL RN

This body of research has, as a result, not identified what parti-

cular resources should be provided to students. It has yielded one

' important: policy implication. The resources for which school systems
have traditionally been willing to pay a premium —-— teachers' experience,
reduced class size, and teachers' advanced degrees —— do not appear to
be of great value. Inexperienced teachers do not appear to produce
students whose outcomes are significantly worse than the outcomes of
student:s whose teachers are experienced, other things being equal.
Similarly, students whose teachers have advanced degrees or who are in
small classes do not do better, other things being equal, than students

of teachers lacking advanced training or attending large classes.

It must also be eﬁﬁhasized that these results should not be inter-
preted as indicating that school resources do not affect student outcomes.
We can only observe that these studies have failed to show that school
resourceslgg affect student outcomes. The difference between these two
pointé is a reflecfion of the problems encountered in doing research in
the input-output approach. There are many fundamental difficdities in
this résearch approach, any one of which could have led to the incon-

clusive results cited above. And, of course, there is no way to determine
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whether the absence of results stems from the absence of an underlying
relationship between school resources and student outcomes or from a

research method that could not find results even if they were actually
1
there.

1For a general discussion of this point, see Levin (1969).
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IV. THE PROCESS APPROACH

The general purpose of research on the process approach is to im-
prove our understanding of the way in which education takes place and to
determine factors affecting educational outcomes. A wide variety of re-
search interests are relevant to understanding the educational process.
Studies of teachers' characteristice (skills, behavior, personality, and
the like) are obviously relevant, as are studies of teaching methodology.
Basic psychological studies of learning are relevant as well, but few
results are directly applicable to the classroom. Perhaps most important
in the long run are psychological studies of learning in ins truction,
individual differences, child development, and personality; these studies
are beginning to define student characteristics and instructional prac-

tices that are crucial in determining educational outcome.

This review of research covers studies of the educational process
as undertaken in the classroom, as well as studies made in the psycho-
logical laboratory that appear to have relevance for the educational pro-
cess. Laboratory and classroom studies are distinguished in this report
not so much on the basis of where the study took place as on the basis of
the study objectives, the learning tasks, and the kinds of outcome mea-
sures. Classroom studies involve meaningful teaching activities and have
the objective of improving our understanding of education in the class-
room. Some measure of educational outcome is generally used (achievement

tests, grades, and teacher or supervisor ratings). Laboratory studies

generally have more theoretical objectives such as advancing knowledge

about psychological phenomera, testing theory, or investigating empirical
relationships between psychological variables. In these studies, measures
of outcome are varied and difficult to summarize. They are, however,
generélly based on the learning or retention of well-defined and highly
specific responses. The experimentalist is not primarily concerned with
the amount learned, but with the way in which the learning takes place
and the factors that affect learning or retention. For example, an
experimenter might present both auditory and visual stimuli in péirs

to children to investigate the different effects of each type of stimulus

67

et . et e et
IFIIOIP Iy : i il e Lt b i =

v P




e A A e T P TSy e

|

-51—

on learning and retenticn. The stimulus pairs are presented to each
child until he can recall without error the second stimulus in each pair
upon presentation of only the first. The measure of learning is the
number of presentations necessary before the child has learned the list
of stimulus pairs without error. This measure is studied across‘ 'age
groups to determine whether age-related differences exist in the learning

of visual or auditory stimuli.

The reader should realize at the outset that classroom and laboratory
studies differ greatly in their objectives and approaches. Classroom
studies have not generally produced highly definitive results. Labora-
tory studies, however, have produced many significant and consistent

results, but their relevance for classroom learning is often not clear.

Thousands of studies relevant to education are published each year.
To review them all would be impossible within the time and resources
available. Fortunately, there are a number of review articles and books
in each of the areas of concern covering brnad areas of research. Some
of these reviews merely summarize a large number of studies; consequently,
one must go to the original sources. Other reviews criticize and analyze
as well as summarize. Some relate studies to one another and to basic
issves in methodology and education. These reviews are easier tn read
and comprehend, although there is the risk of being swayed by the par-
ticular orientation of the reviewer. To cover a wide range of educational
research and to give the reader & comprehensive view of the vast area
of process research, we have drawn upon analytical review articles in
this report. In many cases, the original studies were read to check on
the reviewer's summary and conclusions, but generally we do not cite
original references in this report. 1In other cases, the same study was
discussed in more than one review —-— this is especially true for the more
important studies. This redundancy is a great help in assessing the
amount of 'bias'" present in a review. By and large, we found reviews
to be remarkably unbiased. We have tried to give a general indication
of the excellence of various reviews and also to indicate some of the

specific studies that are crucial.
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In general, we relied upon a review if it summarized findings
across studies and gave an evaluation that did not contradict our own
evaluation of studies defined as critical. A study was considered good
if it provided enough information by which to judge its intermal validity,
and if it did in fact appear internally valid. We have made frequent
use of quotations, mostly to give the reader an impression of the pre-

vailing atmosphere or to clarify a point.

This secticn contains three subsections. In the first, we present
the general results of research on teacher characteristics. We are
primarily concerned with research that relates teachers' skills, be-
havior, attitudes, or personality to some measure of student achievement.
The second subsection presents the results of research on instructional
method. Some of this research has been conducted in the classroom, but
most of it is from the psychological laboratory. This is the case
particularly with studies that report positive results; most classroom
studies are at best inconclusive. Finally, we present the results of
research that is concexned in some way wi th students and their charac-
teristics. This subsection on interactions between students and education
draws on research that reveals the importance of individual characteris-
tics to achievement. The basic theme is that students respond differ-
entially to educational factors (teachers and instructional method)
depending on their own characteristics -— that is, there is a student-
teacher-method interaction. To anticipate, we believe that the presence
of these interactions is one of the more important factors brought out

in this report. The notion of interaction will be elaborated in some

detail below.

THE EFFECTS OF TEACHERS

Studies of teacher characteristics have abounded since the 1930s
and now number in the thousands. In spite of this large implied ex-
penditure of time and money, little is known about what constitutes
desirsble teacher characteristics or. especially, about the influence

of teachers on student performance. With the exception of a few recent
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studies, student achievement has rarely been used as a criterion, and
therein lies the greatest weakness of research in this area. Attempts
to use other criteria, such as supervisor or fellow-teacher ratings,
are not successful, in that the ratings do not correlate with student
achievement (Harris, 1969). This lack of correlation could mean either
that the ratings are based cn other indicators of success than achieve-
ment or that supervisors and teachors do not have a good idea of what

constitutes superior teaching.,

Past research has focused on measuring various attitudes and per-
gonality traits of teachers, with some attempts to relate these to
superl.’visors' estimates of classroom success. Often, the studies simply
intejcorrelate various tests of teacher attitudes, interests, intelli-
gence¢, and so forth., In the end, either these studies show contradictory
results or the results nave little practical value, and quite often
both are true. To quote Getzel and Jackson (1963):

For example, it is said after the usual inventory tabu-

lation that good teachers are friendly, cheerful, sympathetic,

and morally virtuous rather than cruel, depressed, unsympathetic,

and morally depraved. But when this has been said, not very

much that is especially useful has been revealed. For what

conceivab le human interaction -- and teaching implies first

and foremost a human interaction -- is not the better if the

people involved are friendly, cheerful, sympathetic, and vir-

tuous rather than the opposite?

In any event, there is reason for questioning the payoff in useful
results from studies of teacher attitudes and personality characteristics.
Variables related to attitude and personality are difficult to define
and more difficult to measure, especially in what 1s essentially a normal
(healthy) population. Further, it seems reasonable to assume that teacher
classroom behavior and techniques are more important than attitude or
personality. Of course, dimensions of attitude and personality are
reflected in the teacher's classroom behavior (Turner and Denny, 1969),
particularly the degree to which the behavior can be modified through
training. However, whatever the influence of personality and attitude
factors, it is the teacher's classroom behavior that the student responds
to, and it 1s necessary to understand how this behavior is related to

student achievement. ‘ o _ 70
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Teacher Characteristics and Student Achievement

In contrast to the bulk of research on teacher characteristics,
there are a few (ten experimental and 50 correlational) recent studies

that relate teacher classroom behavior to student achievement. Two

|
!
!
)
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i
!
i
|
|
;
|

general approaches exist for studying the effects of teacher behavior
on student achievement. <The more powerful is an experimental approach
whereby teachers are trained in a speclfic method, and student achieve-
ment under this method is compared with student achievement under an

alternative method. Studies of this type must meet all the demands of

an experimental approach (for example, random assignment of students to
teachers) in addition to special demands arising from the situation.
Foremost among these special demands is the requirement for measures of
actual classroom transactions, since only by observing the teacher can
one be assured that the intended method was actually used. Moreover,
data on classroom transactions are the only source of information on the
content (rather than result) of the student-teacher relationship. Many

studies in education lack measures of classroom transactions, and studies

of the effectiveness of different teaching methods are rendered useless
as a result. For example, training a teacher in a specific method is no
assurance that the method will be used in the classroom. In an excellent

E review of research on teaching, Rosenshine and Furst (1971) could find no

it T S

moye than ten studies that use the cxperimental method adequately and

that provide data on classroom transactions.

The more frequently'used approach for relating teacher performance

to student achievement is to correlate the two as they occur in the

N o i e A M e o o,

normal classroom. That is, no attempt is made to manipulate teaching

e

methods experimentally. Various dimensions of teacher behavior are

observed and rated, and these ratings are correlated with some measure

of student achieveinent. The danger in this approach is that correla-
t16n81 relationships can suggest false causal connectione. For example,
a high correlation between clarity of presentation and student achieve-
ment does not mean that clarity causes high achievement. It is just as
likely that both are the result of some other factor, say, teacher verbal
ability or general intelligence. Rosenshine and Furst (1971) find approxi-

mately 50 studies that use the correlational procedure.
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Studies using the experimental and correlational approaches have
produced some consistent and significant results. These are summarized
by Rosenshine and Furst, and the results are grouped according to 11
kinds of behavior significantly correlated with achievement scores.

Five of these are strongly supported by the research, the others not so
strongly. The first five variables are: clarity of teacher's presenta-
tion, variability of teacher's classroom activities, teacher enthusiasm,
&egree to which the teacher was task- or achievement-oriented or business-
like, and student opportunity to learn criterion material. The six varia-
bles less strongly related to student achievement are: use of student
ideas or teacher indirectness, use of criticism, use of structuring
cooments, use of multiple levels of discourse, probing, and perceived
dif £4.culty of. the course.

At first glance, the above list of the strongest

findings may appear to represent mere educational plati- ‘

tudes. Their value can be appreciated, however, only when

they are compared to the behavioral characteristics, equally

virtuous and "obvious,'" which have not shown significant or

consistent relationships with achievement to date. These
variables...are listed below, and the method by which they

were assessed follows in parenthesis: nonverbal approval

(counting), praise (counting), warmth (rating), ratio of all

indirect behaviors to all direct teacher behaviors, or the

I/D ratio (counting), flexibility (counting), questions or

interchanges classified into two types (counting), teacher

talk (counting), student talk (counting), student partici-

pation (rating), number of teacher-student interactions

(counting), student absence, teacher absence, teacher time

spent on class participation (rating), teacher experience,

and teacher knowledge of subject area.

Rosenshine and Furst go on to discuss necessary refinements in
future correlational studies. Of great importance is the need for more
experimentally controlled research, with better measures of classroom
transaction and broad indicators of outcome measures of student achieve-

ment. Classroom studies of the effectiveness of teacher and instructional

lsee Rosenshine and Furst (1971). "Counting" refers to the number
of times a specified behavior occurred. ''Rating'" refers to subjective
estimates by a judge (teacher, student, observer) of hw the teacher
performs with respect to some behavior. The behavior is rated into a
number of categories in terms of desirability.

7
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techniques depend on the refinement and increased use of observational
data systéms. This need is commented on in many articles, and there have
been a number of attempts to develop and refine observational data systems
(Bloom et al., 1971; Rosenshine, 1970a; Hanley, 1970) . Unfortunately
none is used widely enough or consistently enough to realize its potential
fully.

Teacher Skills and Effectiveness

The teacher's skills in the classroom are rarely determined directly;
most investigations of teacher skills simply rely on supei-visors' ratings.
The only studies we could find that measured teacher skills directly were
by Turner (1968) . He investigated differences in teacher skills and
characteristics as a function of characteristics of school districts.

In this study and in previous ones, he developed instruments for measuring
teacher skills in diagnosing learning difficulties and organizing or
sequencing learhing material in the subject areas of reading, arithmetic,
and science. His 1968 study also included measures of teacher personal-
social factors "encompassing warmth-spontaneity, classrooin organization,

educational viewpoint, emotional stability, and involvement in teaching.

The validity of the varlous scales was determined by measures of in-

ternal consistency -- the degree to which teachars score consistently on

each scsle., It is important to note that validity was never determined

on the basis of a relationship to student achievement.

The results of the study indicate that teachers differ significantly
in the characteristics examined, and that a relationship exists between
the attractiveness of school districts and teacher characteristics (which
should come as no surprise). Before making much of these results, we
should stress that teacher characteristics must be related to student
performance. It is of interest to know that attractive school districts
(in terms of location, money, and students) obtain teachers who apparently
have the more desirable characteristics. However, the important question
is whether these characteristics make a difference in student achievement

and, further, for what kinds of students they make a difference (if any).
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In a later study, Turner and Denny (1969) relate the abovementioned

teacher characteristics to student creativity, as measured on a scale

hama g 4

developed by Denny and others. In summarizing, the authors state:

RTINS

353
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Teacher characteristics are distinctly associated with
changes in pupil characteristics, as well as with teachers'
behaviors in the classroom, which in turn are associated with
changes in pupil characteristics. Specifically, the results
reported suggest that teachers characterized as warm and
spontaneous and teachers characterized as child-centered tend
to obtain the greater poritive changes in pupil-creativity.
These changes appear to come about through teacher classroom
behaviors that involve positive relnforcement of pupil responses,
‘through adaptation of activities to pupils, through attention
to individuals, and through variation in activities and

materials,
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Unfortunately, the authors do not present their procedures or data

in sufficient detail to allow us to evaluate their study. However, if

the results can be replicated, the findings and method used are certainly
important. For one thing, a measure of student outcome other than cog-
nitive achievement was used, although the results would have been

stronger if a measure of cognitive achievement had also been used.

If teachers vary significantly in teaching skillls and classroom
behavior, one would expect differences in teacher effectiveness to show
up in student achievement. Rosenshine (1970b) provides a critical review
of nine studies of teacher effectiveness. Four concern long-term effec-
tiveness; of these, three measured effectiveness over a school year and

used grade school teachers. We will discuss the results of the long-

term studies first.

All four studies were based on teaching the same material to dif-
ferent students. The three studies of interest used standardized achieve-
ment tests that give subtest scores in various abilities or achievements
(Stanford Reading Test, Metropolitan Achievement Tests, and others).

The correlations (between the means of groups of students and teachers)
obtained in these studies for the various subtests were generally around
.35 or much lower, with one study showing a coxrrelation of about .50 for
two out of five subtests. The results indicate that teachers are not

generally stable in teaching effectiveness when presenting the same

‘ material over time, o ’*;)4
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The studies of short-term effectiveness used teaching sessions of
thirty minutes or less. .In theée studies, teachers taught (1) the same
topic to different groups of students (three studies), (2) different
topics to the same group of students (four studies), or (3) different

topics to different groups of students (four studies). In each case
three of the studies were carried out by the same investigator (Fortune) .
! Students ranged in grade level from Head Start to the twelfth grade.

» When teachers faught the same topic to different students, the correla-

tions (between student groups and teachers) were quite high (.22 to .70);

! but in the other two cases the correlations were extremely erratic, and

few were significant.

These findings, showing a lack of consistent teacher effectiveness,
raise doubts as to the meaningfulness of the findings of Turner and
Denny discussed above. Although teachers may vary in skill, their

effectiveness does not appear to be generalizable over time or topics.

Studies of tescher skills and effectiveness are extremely limited, how-
ever, and any conclusion must be tentative. In addition, although it is
necessary to relate teacher skills and characteristics ¢o student achieve-
ment, there are grounds for questioning the adequacy of the measures of

student achievement used in these studies. . Teachers may be consistent

in their effect:iveness on other dimensions of education outcome, but we

have been unable to find studies that report on this possibility. The

lack of stability in teacher effectiveness may explain, in part, why
studles of teacher characteristics have proven so futile -- these charac-

teristics either have no identifiably consistent effect or are not zat:able.1

Teacher Expectations

o g e O o

Rosenthal and Jackson (1968) have reported on the importance of
teacher expectations as a determinant of student performance. However,

this report has been criticized on meihodological grounds, and few of

: 1'Ihe low correlations may result from a student-teacher-subject
interaction. Teachers are not equally effective with all students and
all topics; correlations will vary with topic and the specific charac-
, teristics of the students. Also experiments besed on thirty-minute
Qo teaching sessions may not offer very, m:t_x_ch evidence about anything relevant.
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the results appear to be substantial. Data are lacking in these studies
on causative factors, both on the establishment of teacher expectations
and on the mechanisms by which teachers communicate their expectationms.
Recently, two studies investigated some of the mechanisms involved in

the establishment, communication, and effect of teacher expectatione.

Rist (1970) attempted to uncover factors that establish teachers'
expectations concerning students, and the effect of these expectations
on the classroom behavior of both teachers and students. This study
followed a single class of ghetto children through kindergarten and
first and second grade. Results indicate that in kindergarten the
teacher's expectations and identification of ''slow'" and "fast' learners
are essentjally based on social class membership. Data on classroom
trausactions indicate a marked difference in the teacher's attitudes
and behavior towvard fast and slow learners and a consequent change in
the behavior of the slow learners. This study was based on a small

sample and needs to be replicated.

Brophy and Good (1970) investigated the process by which teachers
communicate their differential. expectations to first-grade children.
Expectations were determined by teacher ratings of students, but no
information is provided as to how the expectations were established.
Results indicate that teachers demanded better performance from children
they rated high in their expectations, and that they praised the children
when it was forthcoming. Teachers demanded less from children they ek—

pected less from, and tended to withh'old praise for good performance.

_ A few other studies have attempted to verify the effect of teacher
expectations. In general, it appears that expectations probably 1lnfluence
teacher and student behavior and may :I.nfluencé measured student achieve-~
ment. More research is needed to follow up on the interesting hypothesis

of the "self-fulfilling prophecy."

Student-teacher Interactions

Throughout this section we have occusionally discussed "-&ndirect
evidence that some teachers are better with some students than wiin

others. Thelen (1967) reports direct gvidence of this interaction and
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ouilines a method for using it to improve classroom behavior and out-
come along a number of dimensions. Essentially, the method involves
assigning students to teachers according to the kind of student the
teacher works with best. The method begins with teacher identification
of students he believes are ''getting a lot out of class' versus those
"not getting a iot out of class." The teacher does not describe these
students in any way but simply points them out. Different teachers
do not tend to assign the same students to the two categories, and
Thelen notes (p. 189):
Finally, we found that teachers recognize four kinds of
students: good, bad, indifferent, and sick. But the problem
is that each teacher places different students in these cate-
gories, so that whatever is being judged is certainly mnot
primarily some characteristic of the student.
The method then establishes the characteristics of students placed in

the two categories by the various teachers.

In assigning students to teachers, two criteria can be used: (1)
teachers are given students they work most effectively with, or (2)
stﬁdents are zssigned to teachers they can learn from most effectively.
This procedure x:equires determining the kinds of students that have
higher achievement than their usual performance with a teacher, and
then assigning teachers students of these types. Thelen's study indi-
cates that the game student-teacher grouping would not necessarily
result from the application of these two criteria, although there would
be considerable overlap. In any case, however, the students are better

off being assigned by either criterion.

It follows not only that some teachers do better with some students,
but also that there is no single 'fbest" or "right'" way to teach. .Future
research on teaching must account for the different preferences and
abilities of the teacher. It makes 1ittle sense to talk about teacher
skillls without also congidering the population of students best sulted
for these skills. Studies of long—term trends in teacher effectivenese
must designate which kinds of students the teacher is effective with,
as well as how effective he is. The strongest evidence of an effect on

student achievement for any educational variable appears to be that of

"'
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teacher expectations. Pragmatically, it may be better to put this E

characteristic of teachers to use than to oppose it or lament its

existence.

THE EFFECTS OF INSTRUCTION

To simplify this brief overview of research on instruction, we A
will separate this subsection into two main parts. In the first, we
examine studies of methods of instruction primarily related to learning

in the classroom; in the second, we review psychological research, mostly

in the field of learning, that has direct relevance for the design of
instructional techniques. Studies reviewed in the first part involve
classroom learning; those in the sepond involve learning.tasks that are

dissimilar from normal classroom material, being theoretical rather than

t
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applied. These are studies of the laboratory type, although the laboratory

may be a classroom.

The distinction between the two kinds of research is based on the
learning tasks used rather than on where the study occurs. It is an ‘
arbitrary distinction at best. Studies in both parts flow directly from ?
the,éxperimental—learning tradition in psychology. There is little ref-

erence to individual characteristics of the learner, because of the attempt

to devise general propositions about learning.1

“ Classroom Instruction

We begin this part with a brief analysis of research on curriculum
and instruction. Curriculum refers to instructional material and designs
for its use. Instruction refers to the interaction between teacher and

student &8 the materials are used. We then present results of research

on teaching machines, television, and programmed instruction.

Curriculum and Instxuction

An enormous amount has been written about curriculum design and
use, Westburv (1970, p. 239) begins a review with the comment:

¢

‘1The,few studies of learning that attempt to account for the unique
abilities of the learner are discussgg below. /

"8
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Curriculum evaluation appeared as a topic of a chapter in
three of five issues of the 1969 Review of Educational Research.
The emphasis on this topic is, if nothing else, disconcerting
to a reviewer who must plow the same field again; it is also
. . puzzling when compared with the infrequent appearances of
evaluations of actual curricula or curricular materials in
either the research or the subject journals.

and later:

Evaluations exist in the files and reports of those who de-
veloped curricula. Yet, while these evaluations remain in
files, the proposals and prescriptions of developers circulate
freely, without any readily available critical scrutiny.
There is a literature of curriculum evaluation, but it is
neither publicly available in journals nor has it grown out
of an accessible tradition of formal or informal appraisal
of curricula. There is no "consensus of public knowledge"
on the nature of curriculum evaluation which warrants
methodological formalizations about its character or pro-
vides the substance of such formalizations.

}
|
]
i
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{
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The curriculum research reviewed here is limited to literéture that
appears in the professional journals ard attempts to evaluate curricula.
This represents only a small part of the total writings on the subject.
The narrative writing describing curricula and discussing theoretical
igssues is mostly omitted, which simplifies the summary presented herein
because evaluation has not dominated the curriculum scene by any means.

The subset of evaluation studies is muich smaller than the set of curri-

culum development programs. In general, evaluations have not led to
many encouraging findings. Because of the complexity of the process {
they often lack sufficient scope, so that an absence of positive findings
is not surprising. Westbury (1970, p. 245) summérizes the problem of

matching evaluation schemes to curricuium object:ives:

Two separate though interrelated analytical problems must be
faced: curriculum must be conceptualized in such a way that

it no longer carries the connotation that it is a unitary
notion, often a treatment; evaluation must be seen in ways

that permit the development of sets of methods and criteria

go reasoned judgments, appropriate to all senses of curriculum,
become possible. Curriculum evaluation theorists must attempt
to formalize these criteria and methods so they can prescribe
rules for the application of criteria to the full range of
concrete curricular issues.,

\ 9 | |
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No current theoretical prescription for curricular evaluation

approaches these goals, although parts of the problem have

been acknowledged by some writers.

Curriculum development programs in science and mathematics have
been evaluated, at least in some aspects. Some of these are reviewed
by Rombert (1969), Smith (1969), Welch (1969), and Westbury (1970).
Evaluation studies of curricula developed by the Physical Science |
Study Committee (PSSC), Biological Science Curriculum Study (BSCS),
Chemical Education Materials Study (CHEM), and School Mathematics
Study Group (SMSG) are inconsistent in their findings. Oftentimes,
differences between these curricula and conventional ones are small,
and sometimes results favor the conventional method. Some interactions
are noted between student ability and measures of learning for different
curricula; that is, low ability students may do better in the conven-
tional curriculum in terms of one measure of learning but poorer in a
new curriculum. All learning measures do not disclose this interaction,

and on some of them the new curriculum is better (Welch, 1969, p. 439).

* Westbury (1970, p. 250) summarizes a study by Heron (l969) that
showed how a teacher s misunderstanding of a program might affect the
program 8 success or failure. deron made no attempt to evaluate cur-
ricula in terms of output measures. Rather, the study explored three
evaluative questions related to CHEM PSSL, vand BSCS curricula. |

(l) To what extent is the. "inquiry" objective of these pro—
"grams actually embodied in the materials produced?" (2) How

do the teachers through whom the materials filter. perceive

this objective and do they understand "inquiry well enough

to operationalize any conception of what it mighe: mean in

thelr classrooms? and (3) How :does this objective compare to :

the explicit and implicit goal teachers set, in their classrooms?'_

\\
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Westbury summarizes the findings'

The results of . his application were: disappointing.- Despite
~ the - claims. of the developers for. their materials, they were
found to present little more' than a ' 'somewhat sophisticated"
.. version of a."less: competent" view of method. 'The. teachers-
- -who, had been attending workshops on the new materials Were
. found to- have almost no conception of what: mlght be meant
by a claim to teach the "nature of scientific inquiry." =~ .oiv -
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The innovated science curricula such as those discussed above place
heavy emphasis on the role of inquiry or learning by discovery, an
emphasis that Ausubel (1965, p. 259) has severely criticized:

Much of this "heuristics of discovery" orientation to the

teaching of science is implied by the view that the principal

objectives of science instruction are the acquisition of

general inquiry skills, appropriate attitudes about science,

and training in the operations of discovery. Implicit or ex-

plicit in this approach is the belief that the part:icular

choice of subject matter chosen to implement these goals is a

matter of indifference (as long as it is suitable for the

operations of inquiry), or that somehow in the course of

performing a series of unrelated experiments in depth, the

learner acquires all of the really important subject matter

he needs to know.

Later in this section we discuss theories of instructional organi-
zation (including Ausubel's). These approaches emphasize the importance
of instructional structure in acquiring knqwledge. It is not surprising
then that Ausubel should conclude that incidental learning as a by-
product of discovery cannot compare to a graded and systematically

' organized approach.

The idea of learning by discovery has become a popular one through-
out education, particularly among those calling for reforms in classroom

teaching. The complex issues involved in this concept are the topic of

an excellent book edited by Shulman and Keisler (1966). The book empha-

sizes that 1earning by’ discovery does not mean 1aissez—faire education.
The difference is in the way control is exerted, not the lack of it.
In general, learning by discovery 'has not been proved ‘to have a great
advantage over conventional methods. Cronmbach (l966) points out that
research 1s needed to determine what~ advantages learning by discovery

offers and under what conditions its benefits are accvued.

Although curz'iculum development is far from being, on firm ground

‘and in spite of

eneral lack or evaluation, some progress is being
'-made. The fcurrent status of curriculum development :/md evaluation in
terms of its accomplishment and shortcomings is seen in the following
quotntions. Do SR ;; '
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".genera...ly useless without data’ on classroom transactions. .In summarizing
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In brief summary, during the past decade significant progress
has been made in the precise definition of curricular objectives,
in the analysis of ends/means relationships, and in the effec-
tive ordering of stimuli for learning. Substantial progress
has been made in extending both the understanding of the
evaluative process and the use of evaluative data in diag-
nosing the possible causes of discrepancies between curricular
expectancies and curricular accomplishments. 1In the realm of
explaining curricular realities, however, we appear to know
little more in 1969 than we knew in 1960. Curricular theory
with exploratory and predictive power is virtually nonexistent.
Goodlad (1969, p. 374).

Research during the period of this review shows a desirable
tendency toward a broader spectrum of concern, but still
1acking are systematic longitudinal studies showing the im-
pact of varied methods and materials on student attitudes,
understanding, performance, and motivation. Current research
seems to be mainly discipline-centered rather than pupil- or
learning-centered, and the ends of educution appear to be too
often subordinated to transitory fashions in educational
haberdashery. Smith (1969, p. 409).

One conclusion seems obvious. Only at centers where there
has been a concentrated effort to investigate many facets of
a course or teaching method by a group of researchers does
one find any discernible evidence of advancement. Welch (1969
p. 441). '

Theory must inform the deliberation that is evaluation but

at the same time it must grow from deliberation. The problem
implicit in this assertion is mapped by the requirement that .
curriculum and evaluation workers find a theoretical structure
that permits then to embrace the particular and concrete with
seriousness before they attempt theoretical speculation of
any kind. We are far from this at the moment. Westbury (1970,
p. 257). : : :

: Rosenshine' (1970a) indicates that a central problem in evaluation
is detemining the actual teaching practice that takes place wi':hin &ny
given curriculum. Because teachers vary widely in their skills, atti-‘
tudes beliefs, ‘and dispositions they do not all do the ‘same. thing given’
the same curriculum Simply producing a curriculum does’ nothing in:

tems of its implementation, and evaluations of different ‘curriculs are

the shortcomings of evaluation of curricula, Rosenshine states:

454-922 0 - 72 - 6 - : o .ois ’82
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Currently, three major needs are: greater specification of

the teaching strategies to be used with instructional materials,

! , improved observational instruments that attend to the context
of the interactions and describe classroom interactions in

more appropriate units than frequency counts, and more research

into the relationship between classroom events and s tudent

outcome measures (p. 296).

&
|
L

: Some progress is being made in defining classroom transaction and
| relating it to student outcome. Some studies._that relate specifically
! to the teacher's mode of presentation were discussed previously; how-
ever, as yet there is little demonstrable evidence for accepting any

particular curriculum as being better than another. This 1is a gross

e 4 g o "

generalization and perhaps does not do credit to some programs of
i course, some curricula are undoibtedly better than others and "everyone
knows it." Unfortunately, demonstrating curriculum effectiveness is

extremely difficult.

Instructional method studies have failed for essentially the same
reason as curri. sulum studies:. a lack of classroom transaction data.
Reported studies find no consistent indication for the superiority of
any instructional method. For example research on discussion ‘versus

lecture has a long history, but as Stephens (1967, P 81) concludes:

e TN N -

"It has been fotmd in sunlnary after summary that no. distinction between

the two methods can be found w.

Studies of instructional method rarely control for student or: tea..her
characteristics, and it is entirely possible that one method may be - g
superior to another for some students and with some teachers. Ir 1s '-

unreasonable to assume,. for- example, that all teachers ere equally
effective using. the discussion method or that because one. :Fs effective
using the. discussion method, he will also be effective us.mg the 1ecture
approach - Before instructional nethods can be evaluatr d, certain student

and teacher characteristics must be, defined and dara must be provided

on the Lransactions between them.
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Television and Programmed Instruction

We turn now to the topic of teaching machines, programmed instruc-

tion, and other technologically oriented aspects of instruction. The

research on teaching technology has beern much reviewed, and only the

Ty

major studies will be mentioned. A dJdetsiled and lengthy history as well |
as a critical and summary review of such research is provided by Saettler i
(1968) . A brief overview of history and research including comments on
general shortcomings of the field is given by W. H. Allen (1971i). A
leagthy evaluation and review of research on learning from television
is provided by Chu and Schramm (1967). A number of other reviews of
gpecific areas will be cited in the following pages.

The early and intense interest in television learning led to a
large-scale development -with little in the way of controlled research.
Many claims were made for the success of these programs. Subsequent
ressarch did not support the claims, although as Chu and Schram (1967,

p. 176) point out:

In a sense, instructional television is more complex than the
research that deals with it. Complex behavior has baffled
learning theorists for years. - A number of variables are:
clearly at work determining what a given individual learns
from the television.: In many cases these variables inter-
act, and the total must be a great deal more complex than can
be represented by the one variable experiments that typically
-make up the research literature, no matter how clean and skill~
_ful they are.

However, after hundreds of studies it can only be concluded chat
leaming‘by television is about as effective as conventional classroom
learning, and a case cannot be made for the superiority of either.' Effec- '
tive television teaching grows out of the application of sound teaching
‘ methods such as simplicity, oroanization of material and practice, and
apparently not from any special mode of presentation.'b The advantages of
television learning are not evident in any identifiably superior result, a
but rather in the ability to reach a larger audience and to augment con—‘h'?‘ o

ventional methods. b Further research is required to determine under w’rat o
: i
conditions television learning takes place and what specific favtors in _

_.television presentation are xresponsible for learning. HoweVer., the same.
| comment holds for conventional teaching. In general, little is known ‘

'.-"about factors that actually promote learning. L : /’_'
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The most direct application of learning principles has been in the
area of programmed instruction. This literature is reviewed in many
places and 1is commented on in almost every review of educational re-
search. Interest in programmed instruction, which surged a little over
a decade ago, has waned considerably over the past five years (Corey,
1967). The conditioning approach of Skinner (1968), following his suc-
cess in conditioning the behavior in animals, has been applied to human
learning. In spite of the early bloom and rapid spread of programmed
instruction based on the Skinnerian method, however, later evaluations
of the effectiveness of programmed instruction have not been highly

positive..

The behavioristic learning approach of Skinner and his followers
was criticized early in its development on the grounds that, because
their teaching practices derived from work with animals, programmed
instructions were devoid of meaningful structure and concentrated too
mich on rote material. The Skinnerian approach thus has many critics;
some criticisms relating specifically to nrogrammed instruction can be
found in Pressey (1963) "and Thelen (19633 b)

Theoretical issues aside, programmed instruction has not proved to
be the success in the classroom that it was first thought'.to‘ be (Gotkin
and McSweeney, 1967; Saettler, 1968; Allen, 1971). Programmed instruc-
tion is about as effective as conventional programs when student achieve-

ment is used as the criterion, but its superiorlty has not been affirmed.

- The issue of effectiveness of programmed instruction is further clouded

by the untested claims made by the manufacturers of : teaching machines
(Saettler, 1968, p 269). Few, if any, of the claims made for the high
efficiency of teaching machines have in fact proved out. An early such
claim held that by properly sequencing material in small steps, du11

students would be able to perform better, perhaps even ‘as welj. as bright |

1
fire from the gestalt psychologists, who insisted on-a field approach

with emphasis on meaningful units instead of fragmented serially pre--
sented (and rote-learned) programs R ) o

Of course, the Skinnerian stimulus-resnonse approach drew instant

mw e




‘ | -69-

students. However, in their review of this research, Cronbach and Snow

| (1969) could find no evidence to support these claims.

In summary, there is no support for the claim th«at programmed in-
struction is superior to conventional classroom methods, and this probably
.explains the recent decline in research on the topic. However, interest
in programmed instruction and teaching machines has had some positive
outcomer. A book on programmed instruction edited by Lang (1967), al-
though it has little to say about programmed instruction as it applies
to teaching machines, discusses the design; structuring, and sequencing
of learning material for any mode of presentation and includes problems
of curriculum design. Allen (1971) points out that research on programmed
instruction has had the important effect of producing interest in the
development of individualized instruction. Whereas early research and
application focused on group instruction and one-way communication, the
current work is shifting to the unique characteristics of the individual
student as a central issue in the design of instruction. Interest is
turn_ing, however slowly, to the study of interactions among student,

task, and material.

Experimental Work in Instruction

Organizing psychological research and making it relevant to instru
tion is an enormous job and ‘perhaps even an impossib le one. The size of
the problem has been well put by Gagné and Rohwer {1969, p. 381)

Remoteness of applicability to instruction, we note with some
regret, characterizes many studies of human learning, reten-
tion, and transfer, appearing in the most prestigious of
psychological journals. The findings of many studies .of
human - aarning presently cannot be applied directly to in-
structional ‘design’ for two major reasons: (a) the conditions
under-which the:learning-is investigated, such as withholding
knowledge of learning .goals from the subject and the requiring
-of repetition of responses, are often unrepresentative of
conditions..under;which mostc human :learning occurs; -and. (b)
the tasks' set for the learner (e.g., the verbatim reproduc—
tion of verbal responses, : ‘the guessing of stimulus attributes
chosen by the e_xperimenter, among many others) appear to
cover’'a range from the merely peculiar to the’ downright
esoteric. -This is not to imply -that such studies do .not, .
further an understanding of the. learning process. However,

it would ‘sSeeilt that eALensive theory development centering
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upon learning tasks and learning conditions will be required

before one will be able to apply such knowledge to the design

of instruction for representative human tasks.

Much of the reason for the gap between experiments on learning in
the laboratory on one hand, and classroom applications on the other, lies
in the influence of behaviorism and its emphasis (real or implied) on
association learning. The behavioristic tradition in general, of course,
has always had its critics. The psycholinguists, led by Chomsky (1959),

have leveled strong criticisms, and the debate continues. The basis of

. behaviorism is the stimulus-response re1ationship and its control through

the manipulation of reinforcement. The inadequacy of ‘this model even in
simple animal learning has been questioned repeatedly, and ilts applica—
tion to human learning (particularly verbal) is considered by many to be
grossly inadequate (Deese, 1969; Garrett and Fodor, 1968). Nevertheless,
behaviorism dominates in learning and experimental psychology, and the
wethods used in studies.of learning are almost exclusively those of be-
havioristic inclination. Some examples of widely used methods are sum-

marized below .

Studies of human association learning typically present pairs of
stimuli (words, symbols, pictures) to the subject during the learning
phase, and test for his recall of the second stimulus by presenting him
with the first. ‘A recognition measure of retention (or learning) nay be

used inwhich the subject selects the correct stimulus out of several .
presented to him. An even more primitive form (serial 1earning) simply
presents stimuli in lists learning is measured: by the degree of 1eca11
(or recognition) of the list. In the study of hmnan lcarning, ,hundreds of
laboratory s;.udies involving serial ‘and association 1earning occur’ each

year, but the value of studies of paired-associate 1earning for the class--'

room has been repeatedly questioned, and it is’ generally concluded that

i.-their value is minimal.,.i Rohwer et al. (1971) caution against this con—-
'clusion, because substantlal relationships have been reported bemeenf "

.‘.;f,g,,‘t_‘ s

Another freque.tly used method folr:‘studies of human 1earning is

: discrimination leaming. In this method ‘the subject 1earns to’ make

a differential response to different stimuli through the application o

87
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of a reinforcer. Usually there are two stimuli and two responses. For
example, the subject may be- reinforced (with a reward or with feedback
concerning the correctness of his response) for responding to one
stimulus, and not reinforced for responding to another. Learaing is
measured in terms of the time or number of responses necessary for the
subject to "learn" to respond only to the "correct' (the reinforced)
stimulus. This method may make use of an irrelevant stimulus (one
present but one not necessarily attended to by the subject), the subject
is then tested for how well he "eor rectly" responds to this incidental
stimulus (incidental 1earning)

At least two excellent reviews of learning research are now availa-

ble: Anderson (1967) and Gagné :and Rohwer '(1969). Both reviews organize '

a large variety of research around a few central issues, and both evaluate
as well as summarize the research as it relates to these issues. In
addition, we have made a brief rev1ew of major articles published since
Gagné and Rohwer. We will discuss and review those activiti°s and issues
that appear_to be most innnediately relevant to _,instruction in the class-
room, No reference will be made.to specific studies except for those not

included in Anderson and in Gagné and Rohwer.

Transfer of Learn gg

A central issue in learning theory and a critical one in classrcom
learning .is that of transfer or generalization of . learning.- A dis~ .
appointment of pre-school .and compensatory education. program has been:
the fading:of. achievement gains .over. time. . This has led to an interest -

" in the. quest:ion of how achievement in basic skills such . P reading and

mathematics’ might be: generahzed to future -achievement- and to: concurrent
achievement in other school subjects. v Howevor, _there appear to be no

.....

direct attempts to measure this generalization in the classroom.;_

Althougn we lack studies in the classroom, the psychological

g ."--}?-f.research on generalizetion (referred to, as transfer) is 3 large. Gagné

962) distinguishes _,tvo kinds of transfer.“f In one csse,

__there is
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whenever two learning problems require coumon rules for solution, or

depend on some common sicimulus or response sequences.

A second kind of transfer —— vertical transfer -- operates when the

learning of a specific task facilitates the learning of another. For
example, training in stimulus coding -- that is, 'a translation of mean-
ingless symbols into meaningful ones via memonic devices -- transfers
to paired-assoclate leaming. Subjects trained in coding ‘learn faster.
In this case, stimulus coding is a subordinate skill to paired-associate
learning; however, it is not necessary to, or a part of, the learning
task. This is the xind of transfer that Gagné and others consider in
studies of "hierarchical organization," where learning a task lower in
the hierarchy facilitates the learning of higher-order tasks. |

 Lateral transfer is a less popular research topic (Gagné and Rohwer,
1969). Results of recent studies hold no surprises. Much of the re-
search on lateral transfer has centered on learning general rules.
Research shows that verbalizing the rule is better than not, and using
a wide 'variety _of examples of the rule in the learning phase helps to

promote ‘transfer.

Studies of vertical transfer carry a number of important implica-
tions for the design of instruction. The notion of hierarchical organi-
zation was first outlined in detail by Gagné (1962). He asserts that
knowledge of a subject can be arranged.in a hierarchy such that knowledge
at any one level of comple:_(ity depends upon the attainment of knowledge
lower in the hierarchy. Theory predicts that in learning a subject |
students cannot 'pass" a post-test on the subject unless they alsohaVe

"passed” tests for skills lower in the hierarchy of knowledge.:

A number ‘of studies designed to test for hierarc..hical theory report

 results supporting the theory. In a recent review, the originator of

the theory coments that. X
Studies of transfer of " prior learning are frequently con-
sistent with this hypothesis, ‘although' few are- confirming
in a, crucial sense. (Gagné and Rohwer, 1969)

s of meaningful verbal material. The hierarchy begins at the bottom with

o :l-'-"
RN » ‘»" i




~-73-

detailed and specific bits of knowledge and builds to a level containing
the most abstract and general concepts. The learning of new material
can be facilitated by the use of "advance organizers,' which help the
learner integrate new material into his existing cognitive structures.
These advance organizers are highly generalized statements or questions
that the subject reads prior to studying new material. Their purpose
is to prepare the reader for new material in terms of what he already
knows; or the advance organizers may outline and brief the material.

In addition to experimental support cited by Ausubel, several other
studies also find supportive evidence for the theory (Grotelueschen and
Sjorgren, 1968; D. I. Allen, 1970; Merrill and Stolurow, 1966; Merrill,
Barton, and Wood, 1970).1

A topic closely related to transfer involves a technique that has
come to be called "fading" or "vanishing.”" In this technique one ‘stimulus
is faded out and slowly replaced by a new one. Anderson (1967) reports
on researcn in this area that may have practical value for teaching
children who cannot understand or hear verbal instructions. In this
technique, the students are able to learn to make the correct response
to the new stimulus without trial-and-error behavior. A recent study
by Karraker and Doke (1970) found the fading technique to be superior
for the errorless learning of the discrimination of the letters b and d
by kindergarten children. However, Samizels (1970) summarizes reading
research usingfthe fading technique and finds conéradictory reSults.

In these studies, a picture and wcird are shown together, and the picture
is gradua11y>faded‘eut. It appears'that the desired attention shift
from the picture to the word does not always take place. In view of

the contradictory evidence .and the leitations of this technique, it
appears to have 1itt1e utility in the classroom at this tnme.

_ 1Vert:ical transfer has been studied under a number of other theories
and experimental approaches, including rule learning, concept learning and

‘attainment (see discussion of the!work by Piaget), verbal learning, and
problem: snlving. The results. of | ‘the many studies on transfer clearly
‘indicate .he importance of the sequence of tasks for instruction effec-
tiveness. Thesée results appear -to have more direct bearing on classroom
1earning than any others we have: reviewed although nuch more needs to

be known . . /,"_ : . . -
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Reinforcement and Feedback

The concept of reinforcement is central in almost all formulations of
learning, and many learning theorists and experimentalists insist that
learning cannot occur without reinforcement. In the ahsence' of a clearly
defined external reinforcer, these theorists assume that reinforcement is
provided by the subject and is internal.1 For example, a subject may be
reinforced with some tangible reward for reading,'or he may read because he
finds it personally rewarding. The latter is considered to be a case of
intrinsic reinforcement. Other learning is said to take place as a result

of the operation of social reinforcers or broadly generalized extrinsic ones.

The importance of reinforcers for learning has been demonstrated in -
the laboratory, but using the strictest definition of einforcement. If a
stimulus presented immediately after the occurrence of a response leads to
an increase in the response rate, it is a reinforcer. It is frequently
argued that the use of this rigorous definition of a-reinforcer in complex
learning is at best unproductive. The stimulus properties:of the rein-

forcer are not known, nor is the desired response clearly defined

Psychologists have, however, tried to address complex 1earning;
For example, the term "feedback" has been used by some psychologists to
indicate an information—processing and volitional aspect of complex .

learning. It is a. general term that may be used to denote either the

‘reinforcing event the subject 8 interest in and ‘use of _the event, or

both. Obtaining a penny (or candy) reWard for the correct response in.

a discrimination learning task may be thought of as providing feedback
about the correctness of response and defining how the subject can L
obtain further reward Providing knowledge of results to the learner :‘ |
(feedback) is considered'by many theorists to be a reinforcer for |
wanting to 1earn, and the reinforcing event is primarily intrinsic,

although under _partial control of ‘the. external eveat. -

Although studies of various factors of reinforcement have dominated

1If carried to ‘an: extreme, reinforcementkbecomes ‘a tautological
concept —- that is, if an extermal reinforcer is absent then the theorist
defines ‘some internal reinforcement to account’ for 1earning.1_ S

le |
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of the results have any real value in ldetermining classroom learning.

The application of a term like feedback does not solve issues, because
it is difficult to find consistent rules of feedback. Gagné and Rohwer
(1969, p. 401) note that : | |

‘A characteristic of recent research is that it reveals
clearly the highly variable nature of feedback effects.
Moreover, the research indicates that the sources of this
‘variance are to be fouuad in learner characteristics, type
of feedback, timing of feedback direction of feedback and
type of task.

g ‘Attention Factors in Learning

For learning to occur, the appropriate- stimuli must be attended by .
the learner, and factors in attention have played a central role in
learning experiments. There is a well-esftablished body of research to
indicate that stiuiulus novelty promotes learning and helps “to maintain
attention. ' In human learning*,’ gnessing and delayed feedback lead to
better learning than no guessing and imediate feedback. Tn general,

factors that increase the uncertainty of a stimulus 'complex lead to -

heightened curiosity or increased attention. In reading material, it
has been found that retention is improved when questions are inserted '
throughout the text. These results are’ generalilvy"'interpreted as indi-
cating increased attention and inspection time. ' R R
One of the more easily hianibul.atedfactors in ins truction is ‘the '

rode of"presentation of the learning material. ~ In summarizing research

on stimulus presentation, Gagné and" Rohwer (1969) state: -

‘ Considerable evidence has now been amassed indicating that
when there 1s'a’choice of method for presenting- equivalent .
information, the. -following results prevail: pictorial materials
are superior to verbal, concrete verbal materials are pre—
ferable to abstract verbal; ‘and’ grammatically structured are -
better- than unstructured materials. In. contrast, .the condi-
tions that might dictate choices among various ava:l.lable '
modes of presenting stimuli ‘are almost entirely undetermined
thus far. . Finally, stimulus- context appears to be. one of the
most potent of .the variables determining the effects of
materials ‘presented; although tasks other than traditional
.. laboratory. ones. remain to be investigated.

Ly
. »\

'Research that finds pictures superior to words is- mostly based on sl

the paired-associate method : These studies typically require the subject

20 Q9
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to learn lists of paired words, paired pictures, or a word paired with a

F picture. Although results favor the picture presentation, the relative
( effectiveness of the two modes appears to depend on a number of factors, i
including student characteristics and age and task characteristics. How-

ever, Samuels (1970) finds on the basis of studies of classroom: learning e

that pictures have a negative effect on learning to read, especially for

the poorer students. Pictures are interpreted by Samuels as distracting

stimuli that produce attention shifts. This is consistent with other
findings about the effect of distracting stimuli on learning by poor
students. The studies reported by Samuels involved young children
learning to read, while most of the studies using the paired-associafe

method used older subjects. Thus, age differences may account for the

disparate results obtained by the different me thods.

Retention of Learned Material

Once material has been leamed a key question is the length of
retention. Studies of retention and forgetting are as old as the study
of learning, and one of the principal measures of learning has always

been amount of retention. Gagné and Rohwer (1969, p.__ 401) give an

e T

excellent review of the research, the principal findings, and the basic
issues involved. Unfortunately, like much of the research reviewed in
this section, work on retention depends on the paired-associate method, "

which makes generalization to the classroom hazardous.

_Earlier studies that seemed to demonstrate better retention for

free recall than for recognition learning have since been shown to N =
depend on the degree of original 1earning rather than the method of {
learning. A number of studies have confirmed that when control is

introduced for the degree of original learning, retention is approxi-

mately the same. for all methods of 1earning (within -the- 1imitations of

paired-associate 1earning) Even the degree of meaningfulness of the

| material does not affect retention when the degree of 1earning is con—
trolled for. of course, meaningfulness" here is used strictly in the
framework of paired-associate leaming, where it refers to. the use of
words instead of nonsense syllables, or the use of grammatically correct

i - sentences instead of random orders of words. This does mnot seem to be

3
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closely related to what educators generally mean when they talk about

meaningf ul mat erial.

Other factors affecting retention have been isolated. The effect
of retroactive inhibition is well known. _-This' occurs when a learning
task inserted between the learning of an originalv_ task and the measure
of retention causes the,original material to be forgotten. It has also
been found that elaborating on (talking about) the stimuli in the learning

phase promotes retenticn. .

STULENT CHARACTERISTICS

In this subsection, we discuss evidence showing that a general
failure to match student characteristics with Specific educational pro-
-grams 1is a major reason for the lack of positive findings in educational
research and for the consequent 1ack of success in defining factors that
substantially affect educational outcomes. Little attention has been paid
in the literature to identifying pertinent student characteristics or
:‘to developing specific educational programs to fit individual charactar-
i.stics. ‘A priori it seems reasonable to believe: that students respond
differently to different kinds of classroom_ and instructional methods
\'and to different types of teachers.' "As reasonable 'asv‘this hypothesis may
sound there is little research to support it, although some notable

-exceptions are pointed out below. R T S e >

_ Although there are undoubtedly many social reasons why individual »
, student differences have not been a major part of research;, it is worth
noting psychological reasons.' Cronbach (1957) has pointed out that

'psychology is split into two disciplines. One group of psychologists
(mostly psychometricians and to some extent, personality theorists)
" have' been greatly concerned with individual differences and have mostly
ignored the development of a general theory of behavior. . Others (notably ;
,‘ learning theorists ‘and experimental psychologists) have attempted to
develop theories of behavior while ignoring individual differences. L
-"‘;This split has been particularly damaging to education, because learning '

'theorists have little to say that bears directly on learning in the - B
f'_"‘classroom. Gagné (1967, p.. 13) notes' ; " | DA
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. First the widespread inattention to individual differ-.
ences seems to indicate that psychologists have been uniquely
optimistic in their expectations for the generality of
behavioral laws. In the pursuit of these laws, ‘the assess-
ment of ranges of generalization and of limiting conditioms
has been by-passed. If we recognize learning a# a process
of transition from an initial state to an arbitrary terminal
state, then with respect to the individual differences prob-
lem, we should take a lesson from other natural sciences. We
must recognize limitations in the applicability of a scientific
law. It is through the specification of limitin.g conditions
that our hypothesized or theoretically derived rvlationships
obtain concreteness.

Abilities and General Intelligence

!

- The study of human abilities has long been an area of psychological

research concemed with individual characteristics. ALternative theories

: and the experimental literature generated by this effolt have been dis-
cussed in a number of places (Guildford l967 Cronbach and Snow, 1969
Snow, l97|.) The most widely accepted theories identify some, kind of

general ability (general intelligence) and a number of Special abilities. _

The Jelative influence of heredity and environment on. the develop-
ment of ability is a. topic of continued interest and debate. Some
theories: hold that abilities are genetically. determined unfolding in .
-the process of development. Others maintain in varying degrees: tnat
abilities are learned and that heredity only places: loosely defined
boundaries on, their development.,_ Snow (l97l) comments : o

]The bulk of - the evidence seems: to.bé against the

- unfo]ding hypothesis but the alternative 1eaming hypo-
tnes‘ .;._,remains la ely untested. o 8

o,
-‘:"",s NN t;'. ‘

A

The most recent upsurge of interest in genetic determinants of in- 1

) tellectua'l ability was prompted by the work of Jensen (1969), _who reports

on the int eraction of two broad categories of ability (Level I and 1I,
to. use hie terminology) and types of learning (associative and concvptual)
' His findings and his interpretation .Ln terms of heredity are a matter of

much controversy, more research is needed before any firm conclvsion can
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be made. In particular, the effect of "tuning"l on students lov on tests
of Level II ability must be investigated, since there are subjects who

have had little exposure to, or use for, conceptual thinking.

In a well-designed study by Rohwer et al. :(l9b7l) R ‘several hypotheses
deriving from the Jensen model are investi'gated Some results support '
the model and some conflict with it. The authors present an alternative
explanation, one independent of an assumption of differences in innate
ability between populations. The study makes clear that part of the
problem in verifying Jensen s ‘model lies in'the fact that Level I and
11 tark are not readily defined. o

Although the relative contributions of heredity and environment
are not known there is confirmatory evidence of differences in general
cognitive abilities between ethnic groups. _ Stodolsky "and Lesser (1967)
review the evidence for this conclusion and report ou ‘their own care->
fully controlled study. in their study, they find highly significant
differences in pattems of achievement a/cross four mental abilities |

(verbal, reasoning, number, and space) for variou. ethn1c groups (Chinese,

_ Jews Negroes, Puerto Ricans) - That is, the level of attainment in each

of the four aoi1 ities varied within an ethnic groups, but ethnic groups
differed in terms of which ab4 lity they attainea best. Differences were |

also found for lower»- and middle-class children within an ethnic group,

and while the pattems were very different for different ethnic groups,

*they were nearly identical for the tWO classes within an ethnic group.

Thus whatever factors produce differences m ethnic patterns of mental

Ly

performance operate An both IOWer au‘d middle classes. ‘ The authors feel

_ that more research ds” necessary “to determine the specific antecedents of
‘ the differential patterns 6f ! mental abil ty. R L

v ',4.';’.:?.“ N i,' : P REREHEE .'1.“];7',./',"‘,' RN

1,

' or ‘the ‘sédrch’ for general principles In’ problem solving. - Thus, ‘they

“do poorly in xabstract or. conceptual problem solving. compared with children

who come - from ‘an environment that" encourages the use of mediation. It is

'{concluded that ‘the- “poor performers ‘are’ unable to “do- conceptual thinking. -
":Tuning is .a: pre—training in. which subjects :are: taught . the use. of media=. -

tion., Differences between groups often disappear after tuning is used..

Some students have little or no practice in the use oi .meﬂiation SR

2
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Some recent successful attempts to improve the IQ scores of Negro
ghetto children argue against a.genetic explanation of the children's
generally lower scores. Through work with parents, some recent attempts

to modify IQ in pre-school children show promise, as do some programs that

focus on language 1earning (see Elkind and Sameroff 1970, for a review
of these studies). Two recent programs beginning with pre-school children
show promise. one at the University of I1linois (I‘ngelmann, 1970) and
the Ypsilenti-Carnegie Project (Lambie and Weikart, 1970) The Illinois
_programs, especially, demonstrated substantial gains in IQ scores and

school achievement. However, past studies have shown a decline over time

of IQ gains resulting from special programs, SO that one needs to know

longitudinal effects before making a final evaluation on these programs

The above studies are examp]es of success in identifying special :

abilities. ‘_’I'he important question for this report, however, is how these

e

. abilities affect educational outcome. Studies that’ investigate the effect
of special abi]ities on learning have been summarized and evaluated in a

umber of places (Ferguson, 1965 Fleishman and Bartlett, l969) However,

.

Cronbach and Snow (1969) find serious methodological flaws in much of the
research and conclude that there is little clear evidence for the assump-
tion of an interaction between Special abilities and learning. This is

not’ meant to imply that specific abilities do not affect educational : =
outcome, but that their utility for diffe*entiating success with parric\ular

teaching methods has not been adoquately demonstrated.

i

Whether general intelligence (or gnneral ab11ity) 1is. related to.

learning . is a. matter of some. controversy. - Evidence from factor analytic
studies indicating that intelligence is not . a unitary ability, -and low ‘
correlations from studies of IQ and learning and among several learning.\, - |
) tasks led Fleishman ‘and Bartlett (1969) to favor an interpretation that

. ‘ does not define intelligence as the ability to learn. : Cronbach and

| Snow (1969) tuke issue .with this point of view' afterreviewins, research

and "re-ana]yzing some ot tne existing data, they conclude that general i‘_
»intelligence is consistently and substantially correlated with learning.., '_

i ...rv"

Much of the confusion, according tox these authors ”'rarises from the fact X

‘\.. ,.,

'“) ‘ ‘ !»,.‘
1See Stearns (l971b) for a detailed review of the literature on

_the effects of preschool programs in raising children 'g IQ." TR
: 5 o . S . . .
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that many studies of the relationship between intelligence and learning
use laboratory tasks that do not allow general intelligence much effect.
In-addition, most of the support for special abilities comes‘from the
factor analytic approach that dominated American research on‘"’ abilities
for several decades. This approach tends to overdifferentiate, because
even slight correlations sometimes produce new factors; in the process,

a general intelligence factor tends to be submerged. British researchers
have used a hierarchical model of abilities (Vernon, 1965). The views

of Cronbach and Snow (1969) are more consistent with the British approach.

Along with the finding that general intelligence is correlated with
degree of learning, Cronbach and Snow (1969) report evidence of signi-
ficant and substantial interactions between intelligence and instructional
method (aptitude-treatment interaction) | In other words, instructional
methods and learning tasks can be found that are differentially effective
on the basis of level of student general ability. For example, under
instructional methods A and B, an interaction effect means that if high-
ability students do‘rela'tively well under treatment A, they de relatively
poorly under B. :Conversely, low=-ability students do relatively well
bunder B and poorly undér A. If groups of students given methods A and
B are equally mixed in regard to ability, no difference will be found
in average performance between the two methods. . This is believed to
explain much of the failure in educatioual research to find positive
‘effects due to’ instructional innovation.: '.l'he kinds of educational treat-
‘ments that will produce an interaction with general ability are not we11
understood but some suggestive possibiliLies can be brought out in the
following pages. R

S

"If we grant an interaction between educational method and student
| intelligence, then to maximize achievement students should receive dif-
ferential instructional treatment (at. 1east in some topics) on. the basis
of intelligence. “However, . classroom grouping (by lntelligence or any .
other ability) has a long history of failure in promoting any difference

‘in achievement outcome..»b Thelen’ (1967) reviews the extensive research

,on grouping and sunmarizes the findings ot the international confe.tence o

- on. grouping at the UNESCO Institute of Education in Hamburg in 1964

o "Results clearly indicate that heterogeneous groups do about as welJ as

4 1928 0- 12 i1 : ‘ Q8
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homogeneous groups. . The reason for this seems obvious. Grouping on.
any besis, by itself, cannot be ‘expected to produce improvement. . What
is needed is differential instruction treatment of the separate groups
(Thelen, 1967, p. 188):

In other words, special grouping ‘makes sense only when

,the teacher has a clear and accurate idea of what to do with .
the special group. From this standpoint, the chief diffi-
culty with homogeneocus ability grouping is that the guesses
about how to deal with the group are often wrong. Thus, we
find teachers who think "»right' children "ought" to be more
self-directing, more interested in the subject, more creative,
or more eager to have a continuous, heavy load of work. By
and large, however accurate these guesses may be with regard’
to impressions of bright adults who are successful in the
adult world, the guesses are mostly not true == and certainly
not necessarily true —- as applied to most bright: children

- under usual school. conditions. .

Student Characteristics and Progr ammed Instruction

"In the past deca-de, there has been much interest in programmed
instruction and the application of what are ' sometimes referred to as
principles of learning theory The interest in programmed instruction
derived almost entirely from the psychological field of learning; as
mentioned earlier, this discipline was not oriented toward accmmting
for individual differences. For that reason, most of the research on
instructional methods, especially programmed instruction,1 has not

focused on (or even considered) individual characteristics. Most of

the research on instructional methods ‘has beea reviewed above.' Here we

Cowill summarize the findings of studies that have attempted to investi—

gate response to programmed instruction as a function of student

characteristics. N T

Cronbach and Snow (1969) point out one study in this’ area that g
}exceptional in its sophistication and that leads to ‘an interesting B
hypothesis in need of further investigation. The details of this &‘tudy’:#

, '

»1}.‘ }
1'Programmed instruction refers to the detailed sequencing of in-

" gtructicnal- tasks. ; It is. planned to: procure continuous activity on the
_part of the learner, vith immediate feedback conceming the correctness

i ‘(See Corey, 1967 ) R I N S




'ones to ‘a scrambled presentation

’ mage_r g

_83_

by Burton and Goldberg (1962), are too complex to present here. The
essential finding was an interaction between treatment (type of feed-
back) and student aptitv le (verbal reasoning), but the interaction
reversed according to the difficulty of the learning task. This is
particularly important, because it points out the presence of higher-‘
order interactions, as well as an interaction between ability and task
difficulty. ' ' ' ’

Another excellent study (according to Cronbach and Snow) indicating
higher-order as well as simple 1nteractions,is that of Mailer and Jacobs
(1966) In this tudy, some classes in Spanish had programmed instruc-
tion (PI) only, some had PI plus. live :mstruction, and others had live
instruction only. In addition, students were tested for general intel-
ligence, Spanish language ability, and attitudes about Spanish ‘Results
indicate that & favorable ati.itude toward Spanish was associated with
PI plvs live instruction for high intelligence students. Second there
were indicat.ions that low-ability students tended to favor PI and high-
ability students tended to. favor live instruction.. Perhaps the: most

srgnificant finding was that some teachers got better results under one

set of techniques and student characteristics than" 1mder others. It .

appears. that high-IQ students do better under PI plus teacher when the -

'teacher favors the: innovative method .-We, shall return later to this '

I'»_

topic of student-teacher-method interaction.,

Although far from conclusive, there is some slight evidence to
support the notion that low-aptitude (general intelligence) students

- may espond differently to some programmed features than do high—aptitude

..udents. Well-structured programs may: be: more effective for duller:-

.individuals, and perhaps brightef'v ‘:students respond better than dull _" \A

:}f In general however, support for

'_an interaction between programmed instruction_ and student aptitude is |

g Student Characteristics and mmiingllness o .

| The issue of meaningful versus rote 1earning has a: 1ong tradition,
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more easily learned. Rote learning 1is gexlerally considered to require

iess ability, and one is led to expect an interaction between meaningfulness
and ability. | |

Research on meaningfulness of instruction and its interaction with

student aptitude is surveyed by Cronbach and Snow (1969). Some evidence

of an interaction is noted, but it is not clear what factors actually
allow one type of student to gain more from meaningful instruction than
others. Tuning is seldom used, so that students who have 1little or no
experience with meaningful material are not on a par with students who
have. Cronbach and Snow (1969) comment on a lat‘ge—scale, well-designed’
study by Brownell and Moser (1949) that investigated meaningful versus

mechanical instruction in subtraction:: i

In half the schools, subtraction was rationalized for the
children; a major effort was made to explain why certain steps
vere performed in (e.g.) borrowing. But:third graders in some
of the schools seemed wnable to profit from these explanations.
The authors tell us that where instruction had been rote in the
two preceding grades the whole concept of explanation in arith-
metic was strange to these pupils, and they could not incor-
porate the meanings offered. The children, then, had developed
a positive inaptitude for meaningful instruction, whereas
other children had been led to the point where they could
profit from explanation. Now this is important first in under-
mining the concept that aptitude or readiness is simply a matter
of intellectual maturity. Secondly, it sharply challenges such
a concept as Jensen's regarding a native incapacity. Third
it destroys any lingering attempt to define ''one best w...y
of instruction. Fourth, it urges us in the direcf-ion of
trying to help the: pupil who does not use meaningful instruc-
tion effectively by combining techniques that will move his |
skills forward without relying on comprehension, with tech~
niques- ‘that will. advance his ability :to comprehend.: We are -
in no position to write off these third graders as non-—
comprehenders -~ but we'do not' anticipate that simply tuning

~will:bring them to: the level of mathematical reasoning.

VA series of articles on the use of advance o anizers in the
learning of meaningful verbal materials (reviewed above) culminated in
a study by D. I. Allen (1970) which reports evidence Ofl aptitude—
treatment interaction. As noted earlier, advance organizers are h:l ghly

, generalized statements read prior to ‘the learning of new’ material for
E the purpose  of: facil‘ tating 1earning by allowing ‘the student: to- rel.ate

401
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the new material to his existing cognitive structure. Results indicate
that the advance organizers facilitate learning (measured by delayed
retention) in higher-ability students but not in lower-ability ones.
This may indicate that students of lower ability do not have the cogni-.
tive structure necessary to make use of the advance organizers. This

study raises a number of interesting questions that need further

exploration.

Concept Attainment

One of the areas of major interest to psychologists, particularly
in the field of child development, is that of concept .attainment and
cognitive development. In this area, one is interested in defining the
sequence of .concepts as they are attained in the development cof the
individual or in relating conc epts to each developmental stage. There
are several very different cheoretical explanations and experimental
approaches to the study of concepts. These are presented in capsule
form by Gagné (1968). Lcarning theorists who belong to the associationis-
tic school consider concept attalinment to be mostly a matte1 of learning.
Some schools of thought conceive of concept attainment as depending on

maturation and biological readiness.

The most popular theory at this time is that of Piaget, who focuses

on the existing cognitive structure of the organism in terms of its

adaptation to its environment.. Changes in adaptation are related to
'modifications in the cognitive structure. A model proposed by Gagné (1968)
is based on the cumulative effects of learning (of which association is a
small part) within’ limiLations imposed by maturation.r ‘These models and

others differ markedly in‘terms’ of the importance assigned to- learning.

Theories of concept development have oirect relevance to education,
ffor they define the factors upon which levels of learning depend CIf
econcept attainment is’ largely a matter of maturation and readiness, or
level of cognitive structure, then the student would not be exposed: to e

a task for which he has not developed adequate concepts. However, if -
.concept attainment depends upon prior cumulative learning, then in-

: "struction must draw only upon the prior learning and must sequence tasks




in a hierarchy according to their contribution to other learning, tasks.
Gagné's theory of hierarchical organization is in serious competition
with the ideas of Piaget, although confirmatory evidence is still
mostly lacking.

ful, it is evident that differences do exist at a given time among
students, and over time for a given student. These results have wide-
implications for the design of instruction and the time at which a student
is exposed to specific instruction.

Personality Differences
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Regardless of which theory of concept attainment proves nmst fruit—

ferences than the study of personality. There is also no other discipline
in which controversy is so great, empirical findings less definite, or theory
more prolific.' Reviews of this very complex area, which are found each

year .in the’ Annual Review of Psychology, come with several perspectives, ,.
including the behavioristic approach (Sarason and Smith 1971) the psycho—
metric (Wiggins, 1968), the clinical (Klein, Barr, and Wolitzky, 1967), and
others. Yet ‘there is little that one can apply directly to education at ’

this time, and-methods for assessing personality traits are far from per-‘”'

fected,-as noted by Sarason and Smith (1971, p. 397)

~ sion is. a8 elusive as the Holy Grail. |

In spite of these pessimistic comments,_there are. some: general resuits
- from personality studies with implications in. some indirect way for S

| education.”

‘-_personality differences exist between the high achiever and the low
tachiever. In reviewing the subject Klein, Barr, and Wolitzky (l9b7

P 534) summarize- e ey B

No field within psychology is more concerned with individual dif-

The pitfalls involveo in attempting to assess signifi- ‘; |
cant personality attributes are many and varied,: and the R
"true score' of an individual's standing on a given dimen-, . .

. 1:4.. .

1 g - S

;_||,»_ - . r., w L L _ .,r.:,.,,.: e - " .

There is a growing conviction and body of supporting evidence..hat.;”,'

! :

ST
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, High achievers show strong internalization of values,

g,indicated by responsibility .and. socialization. They.. alno o
_have high achievement motivation, in regard to both inde-», AR
pendent and conforming spheres. }} They are, however, low on

LR
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social desirability (need to make a good impression on its

own sake) and lack flexibility, apparently preferring order

and stability., The negative loading for flexibility appears

in an equation developed on the Italian sample as well, as

will be important when we come to consider what these studies

reveal sbout the nature of the criterion itself. As Gough

and Fink (1964, p. 380) point out, the pattern of the achiever

"is not a pattern of creativity or innovation, but rather that

of constructive adaptation to a world in which one's circum-

'8 tances are modest and one 's destiny limited.

Cronbach and Snow (1969) discuss a study that shows an interaction
between degree of meaningfulness of instruction and "overachievers"
versus underachievers. The overachievexs showed better performance

on the less meaningful material, and viae versa for the underachievers.

The concept of anxiety is one of the cornerstones of personality
theory, and has also become a major factor in studies of learning.
Adelson (1969, p. 231) began a review of the topic with this statement:

Anxiety was the most popular single topic in per-
sonality this year.

and later (p. 233):.

After all these years, qnd after literally hundreds of

studies of anxiety, there is still no general agreement as

to what the commonly used scales are in fact measuring,

whether it is drive level, maladjustment, effect, degree of

defensiveness, or several of these in some interaction.

In the latest review, Sarason and Smith (1971) quote suggestions
that much of the confusion results from a failure to distinguish between
anxiety as a stable personality trait and anxiety as a temporary emo-—

tional state.

In spite of the confusion and ambiguity of the entire area of
anxiety research, a few suggestions are promising. Across many studies’
there are indications of an interaction between anxiety and intelligence

‘on cognitive performance; anxiety appears to enhance the performance of

low~ability students and decrease the performance of high-ability ones.

Cronbach and Snow (1969) report an apparent interaction between personality

and instruction. It appears that structured instruction was better for
high-anxious, high-compulsive children. For the child who was neither
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anxious nor compulsive, both structured and unstructured methods were
about the same. Cronbach and Snow point out that flaws in the design
of the experiment make it dangerous to generalize. It is possible that
in some schools and for some students the unstructured method would

achieve better results.

Student attitude and motivation are undoubtedly major determinants
of achievement level. In applied research, much of the work along these
lines has attempted to change the student's attitude about education or
to increase his motivation. Another line of research, mostly in the
laboratory, has attempted to measure attitude and motivation and to
relate them to outcome. Some studies have investigated the relation of

motivation level to teaching technique and classroom structure.

A particular aspect of motivation that has received much attention |
is achievement motivation, referred to as need-achievement. It appears
that achievement motivation is a particularly persistent personality
characteristic (Ryder, 1967) and ome that is more related to cognitive
maturation and innate ability than to early experience or child rearing
practices (Heckhausen, 1967). Other findings (reviewed in Hartup and
Yonas, 1971; Flavel and Hill, 1969; Dahlstrom, 1970) indicate that

achievement motivation has different antecedents in young children than

1in adolescents. Adolescent and later achievement motivation seems to be

related to parental and social rewards and punishments, whereas at a

younger age it seems to be related to an assertion of autonomy.

Cronbach and Snow (1969) review the literature on motivation that
is related to the theme of aptitude-treatment interaction. Theory pre-
dicts interaction between need-achievement and educational treatment, but
attempts to demonstrate it experimentally have not been successful.
Interactions are sometimes reported, but they are small. The tasks
used in most studies make it difficult to extrapolate to classroom
learning. In addition, many of the studies are made with college stu-
dents, and as pointed out .above. there are indications of differential
antecedents depending on age.

The increased national interest in academic achievement (particu-
larly reading and mathematics in the early grades) has caused a certain
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amount of alarm concerning possible neglect of other factors in student
growth, The focus on achievement and the implementation of account-

ability systems to monitor and enhance certain cognitive skills intro-

duce the risk of stifling noncognitive growth. Emphasis on rote learning

(and it is generally agreed that most compensatory and achievement-
orient=d programs emphasize rote learhing) occurs at the expense of
creative development. It is a popular lament among individuals who are
identified as creative that formal education is in many respects a
liability to creativity. Although these self-reports may not be par-
ticularly reliable, they should not be ignored. Research on creativity
tends to support the notions of such self-repowrts, although studies of
creativity are not highly definitive. In reviewing the research on
creativity, Klein, Barr, and Wolitzky (1967) note:

Psychologists use widely differing criteria in studies
purporting to deal with creativity, ranging from the careers
of eminent people (which are obviously worthy of considera-
tion), to the idea of creativity in interpersonal relations
(which makes one wonder whether this is really "creativity"),
down to measures of sales productivity and customer service
(which can cheerfully be ignored). Furthermore, even when
outstanding achievement is the criterion, it usually does not
include what most informed nonpsychologists consider to be
creativity, that is, humanistic and artistic creativity.

Reporting on a study of creativity in children, Hartup and Yonas (1971)
suggest that:

.+« [there 18] no clear support for the use of either test or
gamelike contexts in assessing creativity. Scores depend on
the task, the measure of creativity, the anxiety level of the
subj{ect, and sex.

In summarizing recent studies of creativity, Dahlstrom (1970) states:

At the present time, therefore, available evidence
suggests that the creativity process involves a variety of
enhancing variables: interest, involvement, seusitivity, and
self-confidence; and a variety of inhibiting variables: fears,
self-doubts, and disabling sets and misperceptions acting
jointly to determine the degree of expression of whatever
the level of skill and proficiency of the individual for
that sitoational demand will permit.

Dellas and Gaier (1970) provide an extensive review and penetrating

analysis of the problems, issues, and results in studies aimed at
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identifying creativity. Research on creativity is marked by a glaring
deficit of replicative and follow-up studies; but in spite of these
deficiencies, the authors are able to conclude (p. 67):

Despite differences in age, cultural background, area of
operation or eminence, a particular constellation of psycho-
logical traits emerges consistently in the creative individual,
and forms a recognizable schema of the creative personality.
This schema indicates that creative persons are distinguished
more by interests, attitudes, and drives than by intellectual
abilities. Whether these characteristics are consequences Or
determinants of creativity or whether some are peripheral and
of no value is moot. These questions remaia insufficiently
approached and elucidated.

It is evident that nb bne is in a position to write a formula that
defines creativity. However, it is equally apparent that, in spite of
many problems with the research, much is known about the characteristics
of creativity. The creative person appears, anong other things, to be

.independent in attitudes and social behavior and not much concerned

about his impression on others. An educational program mainly interes ted
in behavioral conformity and standardized achievement has little of
positive value to offer the creative person. Accountability systems

that at present focus only on achievement in rote learning may vell

have the effect of further alienating the creative student, especially

in the early school yecars.

Early Development and Learning

Pgychologists, especially psychoanalysts, have for a long time
stressed the importance of the very early years in the development of
patterns of behavior that are particularly persistent. By the time a
child reaches school, these patterms cannot be modified by the school.
The time to affect cognitive and noncognitive factors in development
is during the pre-school years. Kagen (1970, p. 9) writes:

The idea of this suggestion rests on the assumption that

a child's experience wi.th his adult caretaker during the first

24 months of life are major determinants of the quality of

life motivation, expectancy of success, and cognitive
abilities during the school years.

le then reviews data that support this suggestion.
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‘Support for the importance of early development comes from a wide
variety of research reviewed every year in the Annual Review of Psycho-

logy under thg heading of Development Psychology. Other support comes
from the recent and growing interest in '"critical periods” of develop-
ment during infancy which determine life patterns. Most of this research
has been conducted with animals, although there is supporting evidence

from research and observations on humans.

The importance of early experience for education is the topic of
a book edited by Denenberg (1970), which is somewhat slanted toward the
growing interest at the federal level in day-care centers, and the con-
viction that any really meaningful change in the educability of the
cixlturally deprived will come through modifying and directing very early
development of motivation, learning sets, attitudes, and values.

The Ypsilanti Carnegie Infant Education Project is one attempt to
modify the educability of culturally deprived children by working with
the mother and child. At the last report (Lambie and Weikart, 1970),
the project had been in operation for only one year, but interim results

show the program to be effective. The authors state (p. 403):

Perhaps the most important observation is that the process
of a teacher, a mother, and an infant getting ready to learn
together is even more critical than what is actually donme.

To be sure, the teacher must have ideas and "experitise' to
assist the mother and infant in learning, but that is a
long way from simply providing a family with a series of
exercises.

There is little doubt that major determinants of learning style and
ability are fixed in the early life of the individual and that environ-
ment plays a dominant role. A thoughtful discussion of the effects of
environmental deprivation on learning is provided by Mason (1970). Per-
haps the most dramdtic demonstration in the literature is Skeels' study
of the effect of maternal care on institutionalized children (1966). Many
people concerned with education express the belief that, if successful,
preschool education and training will allow for the developrnient of students
with better dispositions and abilities for learning. Many of the charac-
teristics of stulents that appear as given at school age —— such as learning
set and style, motivation, attitude, and concept attainment -— may be open

to modification in preschool ydirs.ﬁ 10
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However, it has been pointed out in an extensive review of the
literature (Stearns, 1971b) that organized preschool interventions
through day care, Head Start, and other programs aimed at children
between ages two and six have shown quite ambiguous and contradictory
results. It is not possible at this stage to offer convincing evidence
that early childhood interventions are more likely to improve educa-
tional effectiveness, by standard measures, than are the regular

school programs, beginning at age five or six.
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V. THE ORGANIZATIONAL APPROACH

As noted in Section I, the basic poit‘it of view of the organizational
approach is quite different from that of the input-output and process
approaches. By this approach, better educational outcomes for individuals
are supposed to result from improving the functioning of the organizations
that deliver the education. The school is seen as having to adapt to the
needs of a changing set of students and to a changing set of pressures |
from the outside. Consequently, focus on the output side ié on deter-
minants of innovativeness and responsiveness, and focus on the input side

is on rules, incentives, procedures, leverage, and so forth.

Although there is a very large body of literature in educational
administration and organization, it is rare to find e work that defines
outcomes in a way that permits compariéons. The studies are not often
quantitative and rarely address the same issues. The primary mode of
analysis has been the case study, and tests of internal validity are
practically nonexistent. We have as yet found no review articles that
try to put the findings together. In a sense, “the present section is
our own attempt to do this job.

After a general survey of the work on educational organizations,
we used the following criteria to settle on eight studies (books) for

review here:

(1) The studies were done with an intent to compare and generalize --

¢o draw "lessons’ -- rather than to make pure descriptionms.

(2) There was some attemp: to discern differences in outcomes --
however defined —- as a function of organizational rules,

incentives, or behavior.
(3) The studies concerned important policy itsues.

The eight studies selectad encompass within-syscem studies and

cross-system studies.l Only four are quantitatively oriented (Andevson;

lAnderson (1968) ; Crain (1968); Gittell and Hollander (1967); Gross
and Herriott (1965); Havighurst (1964); Leggett (1969); Rogers (1969);
James, Kelly, and Garms (1966). 110
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‘ Crain; Gross and Herriott; James, Kelly, and Garms) and really seek to
test hypotheses in a rigorous wéy. Table 1 indicates where an explicit
{dentification by city can be made of the school systems studied. Where

the studies address approximately the same issue and enough data are

|

%

|

|

‘ reported, study findings can be directly compared. !

t, The following statements constitute our effort to extract meaningful

‘ propositions from the st:udies.l Although they are based on an examination )
of all eight studies as well as the literature on educational organization |
and administration, we use quotations that express the ideas most clearly:

Statement 1: There is a positive correlation between size
of system and degree of centralization.

Statement 2: Large educational bureaucracies and large numbers
of rules decrease innovation and adaptation.

It has been known for many years that extreme school district
size has a deleterious effect on the adequacy ot the educa-
tional programs and on returns for money spent. The com-
plexities of giant operations appear to be such that staff
cormunication, public expectancy, and mnit variability are
seriously hampered.

In analyzing the six systems listed for this study, Gittell and
Hollender (1967) find:

The results of the study support Austin Swanson's finding
that- "large systems appear to have an absolute rigidity that
defies the forces which are so important in shaping the
operations of small systems." How paradoxical it is that
those very school systems which face far-rcaching changes in
their communities and clientele are least adaptive and, in
i1act, resistant to meaningful innovation. Outputs of the
s:.x cities were almost non—-existent in terms of tangible

1
|

l'l'he volume of studies in this approach is 8o large, and the criteria
for internal consistency so unclear, that we deliberately chose to restrict
the number of studies we covered to & representative sample of well-known

work.

254 ¢rell and Hollander (1967, p. 1). Note the lack of emphasis on %,
student achievement. The authors go on to say that achievement tests have '
little usefulness in comparing fiscal and administrative matters: ''Further
the heavily weighted influence of soclo-economic factoxs limits the use-
fulness of this measure in comparing and evaluating fiscal and administra-
tive operations....We determined to try an alternative approach that would
measure output at the margin, in terms of the innovation in a school

district" (p. 2). "
1
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Table 1

GEOGRAPHICAL COVERAGE OF ‘SCHOOL SYSTEMS STUDIED

Gittell and
Hollander,
o , Gross and -
Auderson Crain . Herriott

- James ,
Kelly,
Havighurst Leggett - Garms

Atlanta
Baltimore
Baton Rouge
Bay City®
Boston
Buffalo x

Chicago x
Cleveland

Columbus, Ga. x

Detroit x
Houston |
Jacksonville, Fla.

Laundale®

Miami

Milwvaukee

Montgomery x

Newark

New Orleans

New York ' x
Philadelphia

Pittsburgh

St. Louis

San Francisco

¥ oM X N

Washington
Unidentified x

L - B B ]

.Pseddouym.
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effective innovation with widespread and relevant impact
on the system.l

Rogers presents similar results:

'Historically the system [New York] has become progressively
more centralized, with central headquarters, officials
responsible for decisions on even the most trivial matters
— from providing light bulbs, door knobs, and erasers, to ;
deciding on transportation facilities...and the trend toward
increased centralization, which complicates administrative and !
pedagogical problems even in white middle class areas, makes it

much harder to run the schools in ghetto communities. It is

in such areas as Harlem, Brownsville, and Bedford Stuyvesant

that the pathologies of the centralized hoard have become

most bvious (p. 212).

Evidence for Statement 1 can also be found by putting together
the empirical findings on budget processes of James, Kelley, and Garms.

The budget process becomes even more centralized...a sub-
stantial part of the control of the budget process passes
into the hands of the bureaucracy itself, simply because of
the size and complexity of the systems operations.

i

But the incentives for change are weak: 7

The basic structure of the budget decision in big city

i school systems is to assume that existing programs will
continue and to focus budget analysis upon proposed changes
in or additions to the existing programs (James, Kelly,

and Garms, 1966, p. 91).

In his cross-sectional study of schools ~#ithin a large system,
Anderson finds:

In general resistance to innovation increases significantly
in large schools....3 As size increases so does the
impersonal treatment of szudents and in general the
resistance to innovation.

1
6.1.
zJames, Kelly, and Garms (1966, p. 76, see also p. 93).

3Andetson (1968, p. 146). His word "significantly" means statistically
significantly, using a chi-square test on two-way contingency tables.

4Anderson (1968, p. 157). Note that the criteria concern not achieve-
ment but treatment of students and resistance to innovation.
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Statement 3: Rigidities in a school system can be partly
overcome by an appropriate choice of teachers.

The present study also demonstrates that attempts to per-
sonalize instruction as well as interest in new teaching
techniques and curricula decrease as the teacher gains
experience in the schools....The impersonal treatment of
students and rigid adherence to traditional instructional
practices which are characteristic of experienced teachers
generally, and of many teachers in middle-class schools, may
thus offset not only the value of teaching experience but
the educational advantages of homogeneous schools (Anderson,
1968, p. 163).

Statement 4: Rigidities in a school system can be partly
overcome by an appropriate choice of
principals.

In every type of school certain qualities in the principal
appear to be essential to making the school operate effec-
tively. In the inner-city and common-man types, the principal
seems to make almost the whole difference between a school
that holds teachers and gets a fair amount of teaching done

on the one hand, and a school Yhere teachers and pupils are
demoralized on the other hand.

If there is no basis in fact for the widely held assumption
that administrators who provide a high degree of professional
leadership will have schools that are more ''productive" and
staffs that enjoy higher morale, it would be a telling argu-
ment for abandoning the conception of the principal as one
who plays a leadership role. But if there is empiricel sup-
port for this common assumption, then to confire the principal
to routine administrative tasks would be to eliminate a

force conducive to improved teaching and learning. The
positive relationship between EPL [a quantitative measure

of executive professional leadership] and the teachers' morale,
their professional performance, and the pupils' learning
justifies the staff influence conception of the principal~-
ship and strategies to increase the principal's professional
leadership. The findings, in short, offer empirical support
for a leadership conception of the principal's role, and

they undermine a major argument for abandoning it.

1Havighurst (1964, p. 173). Havighurst goes on to note that success-
ful schools have principals who are willing to make independent decisions
about their own schools. But see Statement 1 on trends toward
centralization.

2Gross and Herriott (1965, p. 151). This is the only study of ouﬁfeight
that seeks to connect organizational issues directly to student achievement.
However, the student achievement measures are based on teacher-observer

ratings, not standardiz: ' tests. Tt
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Corollary to Statement 4: A principal's effectiveness in

‘ carrying out change is pc3itively related to
i the amount of support from higher administra-
; tive levels. :

A timid and unenterprising pricipal was described as follows:
"He operates everything by the book, without realizing that

you-have to adapt the book to the situation. He's afraid to
operate on his own because he's afraid of how it will look E
downtown if someone questions him." (Havighurst, 1964, p. 175).

The stronger the higher administration's approval of a
principal's introducing educational change, the greater ;
his EPL (Gross and Herriott, 1965, p. 118). =

Statement 5: Innovation in a school system depends upon
exogenous shocks to the system.

In reviewing the data, however, it is clear that ‘federal aid
has in its short history influenced innovation in all of the
cities...for political as well as economic reasons, federal

funding has pushed school people tu innovation (Gittell and

Hollander, 1967, p. 22).

Federal funding for the introduction of nonprofessionals and
for the expansion of existing programs is clearly of prime
importance (Leggett, 1962, p. 181).

It is evident from the survey of community participation that
the six city school systems display different degrees of
openness and receptivity to such groups. In Detroit the )
system appears to encourage outside participation and in-
volvement which is not necessarily supportive of the estab-
lishment....It is not surprising therefore that Detroit proved
to be the most innovative .of the school systems studied
(Gittell and Hollander, 1967, p. 116).

What confidence can we have in these statements? We define
"confidence," as before, in terms of the conditicn that the studies
meet criteria of internal validity and external validity. So far as
case studies or comparative case studies go, there are no formal
criteria for distinguishing good ones from bad ones. Presumably, a
good case study should be "rich" — that is, should provide an exten-
sive description of behavior so that the reader is persuaded that this
is "the way it really is." Presumably too, a good case study should
presént aypotheses for testing in other contexts, since the hypotheses
presented in a given study are drawn from the case. The presentation
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of hypotheses will have to be conditional, since the analyst will not

be able to "control" important variables. In fact, since the case is

approached without a particular model in mind, it is an open question

which variables to study. This is an important choice not often faced
explicitly, for the resources available for case work are limited.

The problem of external validity is as vexing as that of internal
validity. There is a fundamental dilemma that has not been resolved.
It is hard to generalize from small samples, but large samples are
costly. Furthermore, as the number of sample points increases, one

is forced to aggregate, to trade the rich descriptions for variables
that vary across all the samples.

Measurement is a major problem that cuts across both types of
validity. ileasuring or defining innovativeness or flexibility or
responsiveness is a major problem. Often it rests on the subjective

assessment of the analyst. Other observers may not agree or may define

innovativeness in different ways.
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VI. EVALUATION OF BROAD EDUCATIONAL INTERVENTIONS

In Sections III and IV we discussed the effectiveness of well-
specified educational treatments and experiments that were for the most
part designed to measure the impact of specific program characteristics
such as teaching strategies, curricula, and so on. In this section
we attempt to analyze the effectiveness of broader educational inter-
ventions much more directly related to large issues of gocial policy.
These are programs in which treatments are devoted to "*groups of children
as a whole in diverse programs taken as a whole" (Stearns, 1971a, p. 6).
Although there is no reason why such interventions need to be limited to
specific types of children, almost all broad intervention programs have
been directed toward overcoming the effects of the environment of poverty.
The most obvious examples are Head Start sad Title I of the Elementary
and Secondary Education Act (ESEA) of 1965. There have been a number
of smaller, more experimental studies of broad educational intervention

programs as well.

In such interventions the resources devoted to each child are
normally increased substantially. This can take the form of smaller
class sizes, additional instructional personnel (often specialists or
paraprofessionals), more individualized instruction, or more intensive
use of audio-visual equipment. Usually, the emphasis has been on
achieving program goals and not upon the needs of careful research and
evaluation. Because of this, research designs are often mich less pre-
cise than those discussed in the earlier sections concerning the process
approach, Since any number of educational inputs are changed at the
game time, it is difficult to tell precisely which program features
are responsible even when there is demonstrated success. Control group
perfection has naturally been sacrificed to the more pragmatic goal of
educating the children who need it wmost. The research materials available
concerning such broad prpgrams of educational intervention are therefore
considerably inferior to those used in the process discussion above.
Consequently, these evaluations, discussed in the first two subsections,
are subject to a number of ar-I-*+ical problems. Interventions designed

basically for vesearch are treated in the third subsection. These studies
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are much more analytically solid, but they suffer sample size problems
in that few individuals are included in the typical study. The fourth
subsection deals with attempts to identify the components of ‘''success-
ful" interventions. We conclude with a discussion of the costs of com-
pensatory education.

FINDINGS FROM LARGE-SCALE EVALUATIONS

Several large surveys have been made of federally funded national
intervention programs and one large project conducted by the New York
City School System. These programs are 8o weli-known that they un-
doubtedly do not require extensive description. The largest program,
funded at more than one billion dollars annually, is ESEA Title I. Con-
gress did not stipulate how the funds were to be spent beyond stating
that they were to be used for compensatory education of children from
culturally disadvantaged environments and that projects must be approved
by an appropriate state education agency. Most Title I projects have
been concerned with the technijues used, and most Title I imstruction
has been in the elementary grades; a few high school and preschool pro-

grams have been conducted.

The other national program, Head Start, is completely a preschool
compensatory education program. It has emphasized general child develop-
ment and not the teaching of skills per se. Most Head Start Programs
have been "permissive-enrichment" programs, characterized by their
'whole~child-orientation, their strategy of watching and waiting, and
the resultant low degree of structure" (Bissell, 1970, p. 13). The Head
Start program is also large; an average of more than twelve thousand
centers annually have been in operation over the past five years.

Since early in 1968 there has been a second phase of the Head
Start program, termed ""Follow Through." 1In this program Head Start
children are given additional instruction in kindergarten and first

grade.
The New York City Schools' Higher Horizons program was the first

major effort toward compensatory education, beginning in the 1959
school year. Each of 52 elementary and 13 high schools was assigned
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an additional allotment of teachers who helped to train other teacherr,
improve reading and arithmetic, or perfomm other tasks at the discretisn
of the building principal. The funding level was about $60 per pupil.
Iuring the first three years the program structure was left primarily"-
to the option of individual principals, after which management was
centrali zed with most schools having an allotment of three teachers,

tvo for academic improvement and ome for cultural enrichment.

The findings from numerous surveys of these progrsss (a majority
of wvhich are for Title 1) are that, with the possible exception of
the Follow Through program, there is very little convincing evidence
from existing measures leading one to believe that the resources invested
have made much difference in the progress of children from disadvantaged

environments.

ESEA Title I

The most pessimistic findings come from the Title I surveys. We
have carefully examined the reports commissioned by the U.S. Office of
Education for the last three fiscal years (including a draft report by
Gordon for 1971), and in addition have read several papers writtea by §
independent scholars. We do not attempt to summarize the results of !'
each of these studies separately because they are all quite consistent
in their findings. The following quotations are representative:

An analysis of the reading achievement scores of 155,000
participants of 189 Title I projects during the school 3
year ending in June 1967 indicates that a child who parti- 3
cipated in a Title I project had only a 192 chance of a
significant schievement gain, a 131 chance of a significant
achievement loss, and a 68% chance of no change at all.
This sample of observations is unrepresentative of Title 1
projects. It is, more likely, regresentative of projects
in which there was a higher than average investment in
resources. Therefore, more significant achievement gains
ghould be found here than in the more tepresentative sample
of Title I projects. (Piccariello, Report For Fiscal Year

1967, no dates, p. 1.)

oAl i e iisag _

EINSDPORrZ

For participating and non-participating pupils, the rate
of progress in reading skills kept pace with their histori-
cal rate of progress....Compensatory reading programs did
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i not seem to overcome the reading deficiencies that stem from
poverty. (U.S. Office of Education, Report for the Fiscal

Yéar 1968, 1970, pp. 126 and 127.)

It will be noted in the following reports of analyses that
all outcome data indicated a distinctly higher than average
! reading gain for non-participants than for participents.
(Glass et al., Report for Fiscal Year 1969, 1970, p. 6.3.)

é Participants in the compensatory programs continued to show

! declines in average vearly achievement in comparisun to
non~-participants who included advantaged and non-disadvan-
taged pupils....It was not possible from these data to
determine vhether participants in compensatory programs
showed a reduced decline in average yearly achievament.
(Gordon, Report for Fiscal Year 1970, 1971, p. 22,)

These findings are all qualified heavily in subs=quent discussion by
the study authors, who cite problems we discuss below. Nevertheless,
the fact remains, qualified or not, all the findings themselves are

; consistently negative.

Head Start

There have been two national surveys of Head Start. The first
was an inquiry early in the program (Wolff and Stein, 1967). It‘ showed
some positive effects of the Head Start program which, however, dis-
appeared in the first grade.‘i The report indicated that Head Start
children who went on to kindergarten or first grades composed mostly
of other Head Start children did better than those who had fewer Head
Start children in their classes.

The other survey of Head Start is much better known. It is the
study commissioned by the Office of Economic Opportunity in 19€8 and
: known as the Westinghouse/Ohio University Report (Cicirelli et al.,
". 1969). Since the Westinghouse Report was more recent and had & much
more comprehensive research design, we will discuss its findings in
somewhat more detail. They are slightly more optimistic than those
just quoted for Title I, although the overall prognosis is still rather

=
gi

The Westinghcuse project picked some 104 Head Start centers (out
of more than 1,200 centers throughout the nation at random, and all
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children eligible to enter each center were identified. From these
children were chosen groups of eight who attended Head Start and a
carefully matched comparison group of children who did not. The
children in both groups were extensively tested during the 1968-69
school year. Since the program began in the 1965 school year, it was
possible to compare prog,ram and non-program children in grader one, two,

and three.

The study found that there were small but significant differences
in favor of full-year (but not summer) Head Start children at the be-
gizning of grade one on the Metropolitan Reacdiness Test (a generalized
measure of learning readiness). But Head Scart children at the be-
ginning of grade two from either summer or full-year programs did not
score significantly higher than the controls on the Stanford Achievement
Test. There were no differences found in children's self-concept or
teacher ratings of classroom behavior between the Head Start children
and the control children. When children from full-year programs were
stratified by region and race it was found that the centers in the
Southeastern region, in poorer cities, and of mainly Negro composition

were more successful than the ot:hers.:l

Follow Through

The Follow Through program is a program for disadvantaged children
from kindergarten through third grade who had previously been enrolled in
Head Start or similar programs. Programs were developed by a group of
sponsors who had been active in compensatory education. Although there
is some built-in variation between sponsors, all programs were intended
to develop the academic abilities of the children through such practices
as reduced class size, small group and individualized instruction, use of
teacher aides and classrcom volunteers, and so on. All programs also
sought to increase the self—esteem and motivation of the project children.

The Follow Through program has been evaluated by the Stanford
Research Institute (1971). Four groups of Follow Through and non-Follow

]The Westinghouse study was controversial and has been widely criti-
cized on methodological grounds. However, in a detailed and balanced re-
view of the controversy Stearns (1971h, pp. 117-134) concludes, "Head
Start has been only 'marginally effective' on the average."
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Through children were compared where degree of poverty was stratified.
One group was at the kindergarten level, two in first grade (one had
been to kindergarten and one had not), and one in grade two. All four
Follow Through groups gained more than their counterparts not in Follow
Through, although in only two (kindergarten, and first grade with no
kindergarten) were the differences significant. The Follow Through
children entering in grade one began the year substantially behind their
counterparts, which means that the additional gain involved may have been
in part due to the ''regression to the mean" phenomenon.l There is no

indication in the report that an adjustment was made for this.

: Higher Horizoms

Finally, there is some slight evidence of favorable results in the
¢ higher Horizons program. There were favorable outcomes for program

r children on one sixth grade IQ test, on a sixth grade arithmetic test,
and for grade six reading for below norm pupils. A majority of the

digher Horizens findings were "no difference," however (Wrightstone et al.,
1964) .

Evaluation of the Evaluations .

If we were to base nur total assessment of the value of compen-

satory education programs upon the findings of the surveys just dis-
cussed, it would undoubtedly be best sumnarized by the first line in
Jencen's now famous paper on the heritability of native ability;
"Compensatory education has been tried and it has..apparen-tly failed"
(Jensen, 1969). But before so concluding, we should have first been
assured that the survey evaluations used in afgiving at such a verdict
were themselves an accurate description of ‘the real world, and no such
assurance is possible, even with a considerable stretch of the imagina-

tion. Some of the most important reasons follow:.

ISince gain scores ave calculated by subtracting initial test
scores from later test scores, any error in the in‘tial test scores
will result in a spurious negative bias in the measured correlsations ‘ ;
between initial scores and gain scores. If the initial score is over- )
stated, for example, the difference between the initial score and a
later score will be understated, and ccnversely.

. » | |
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Virtually without exception the analyses on which these evalua-
tions are based did not assign treatment and non—treatment children on

a random basis. Perhaps the only foolproof evaluation strategy involves
comparing two groups of children who are identically matched and randomly
assigned. But these programs were meant by their originators to be
applied to the most disadvantaged children. Both political pressures
and the decisions of conscientious educators have almost without excep-
tion combined to insure that tie children who are placed in treatment

groups are the most disadvantaged. This being so, the children left to
be placed in comparison groups are most likely of greater ability and
from better environments than the treatment <:h§.1dren.1

The problem would appear to be somewhat less serious in the
Westinghouse evaluation of Head Start, in which all children who
were eligible for the pragram were identified and then those who had
been in the program were carefully "matched" with those who had not.
But the matching was done ex post and on the basis of race, sex, and
socioeconomic background (the last necessarily somewhat crudely) and
not on the basis of ability. Also, as Stearms points out, the Westing-
house Study tested different cohorts of children in grades one, two,
and three, and an equally appropriate interpretation of what was re-
vealed was that "during the years 1965 and 1966, when Head Start was
just getting organized, the programs were not as effective in changing
children's performance as in the 1967 and 1968 programs" (Stearns, 197la,
p. 92). Matching was done somewhat more carefully for Follow Through

where some differences were shown.

1Those of us who have iaterviewed compensatory education personnel
extensively have found that it is widely accepted among managers of
compensatory education programs (Title I in particular) that the most
disadvantaged pupils are picked for treatment. Evaluation designs where
experimental and control children are assigned and evaluated in a com-
pletely random mauner with large enough group sizes to insure meaning-
ful outcomes are almost non-existent. Only two come easily to mind, a
demons tration program in San Jose, California evaluated by Rapp et al.
(1971), and the Dilorenzo New York Study discussed below. This comment
applies to "on 1line" projects only, and not to the more research oriented
projects that will be discussed later.
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In the Title I surveys the selection of the projects was quite

obviousiy not rapresentative of the coumtrv as a whole. The bias in
project selection is heavily in favor of large anrd urban core-city

school districts because larger districts normally have somewhat more
sophisticated evaluation staffs. Many of these large districts are just
the ones where the problems are most intractable. None of these surveys

is reasonably representative of national experience with Title I.

On the other hand, we must remember Piccariello's point, cited
above, that projects in which there were higher than average invest-
ments in resources are more likely to be included. Since these are
the projects in which the greatest gains are to be expected, there is
a built-in positive bias to these national surveys.

Even when treatment and control groups are selected reasonably
well, spill-over or "radiation' effects going from the project to non-
project children may contaminate the evaluation. It is seidom possible

for program children to be completely quarantined from non-program

children. The fact that something new and novel is being done in
the school building can be infectious or it m:y prompt the regular

classroom teachers to work harder to keep their children from being

shown up.

In addition to the evaluation difficulties previously mentioned,

the analysis of compensatory education prograns leaves something to be
desired. As pointed out by Gordon (1971):

One often finds a low level of expertise and inadequately
developed methods. The best educational research scientists
often choose to work with basic problems in child develop-~
meut, learning, linquistics, etc., rather than evaluative

research (p. 4).

After analyzing over three hundred evaluatiow: veports carefully

for his study of successful projects Wargo concludes:

One begins to wonder whether the instructional components
associated with compensator: education programs are inade-
quate or whether the fault lies in the evaluation proce-

dures used to determine their effectiveness. (Wargo, 1971,

p. 27).
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Despite the evaluation difficulties just discussed, we hesitate
in dismissing the findings of the studies altogether. At the very
least they have a cectain face validity demonstrating that most
broadly funded compensatory education programs are not accomplishing
large gains in the performance of target children. This is enough
of a conclusion to cause concern even if we ware to conclude that

compensatory education is not completely withsut beneficial effect.

FINDINGS FROM SMALL-SCALE EVALUATIONS

There are three smaller studies of the overall effects of Title I
projects. One is a study by Kiesling (1971a) of a random sample of 42
California projects that used the Stanford Reading Test. He found an
average gain in grade equivalent scores to be below the national norm
but higher than the rate of progress ascribed to Title I target popu-
lations vithout treatment. Kiesling's sample was picked randomly but
was subject to the restriction that the district used the Stenford
Test. It is wumcertain what bias this restriction may have caused in
the findings.

Another careful study was done by TEMPO (General Electric Company)
of compensatory education programs for 132 schools in 11 school districts
(Mosback, 1968). TEMPO found that all the children who were in the pro-
grams for the 1966-67 school year averaged only one-half month's less
achievement gain than the national average for all children. This repre-
gsents a higher rate of progress than previous rates of gain for children
in the program.

Wargo et al. (1971) identified some clearly successful compensatory
education programs after an exhaustive survey. Out of more than 1,200
evaluation reports for screening, #22 candidate programs were identified
and 326 of these answered a written query for additional information.
An in-depth analysis wss made of these 326 evaluations and in the end
only ten were chosen. The reasons for rejection of the other 3i6 pro-

grams are set forth in detail in Table 2.

Sixty-eight projects were rejected because they did not show results
that were statistically or educationally significant. Only ten projects
showed significant gains. This implies, at worst, that there were 6.8
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Table 2

FREQUENCY OF PROGRAM REJECTIORN BY REJECTION REASON, EXEMPLARY
COMPENSATORY EDUCATION STUDY BY WARGO ET AL.

Rejection Reason

Rejection

Frequency Percent

General Information

1.

2.

3.

Unavailable
Incosplete
Outside scope

Methodelogy

1.
2.
3.
40
5.

Unclear or incomplete

Sample

Improper compariscn or norms

inadequate measures nf cognitive benefit
Inadequate treatment

Evaluation

1.
2.

Unclear or incomplete

Improper design

Pre-treatment reference inadequate
Statistics? b
Statistical significance
Educational significancec

Total Rejected
Total Reviewed

3 |legs

ImS’G‘éG

133

22
20
3
3
42
26

116

316
326

5.
4

QO &

L
T ———

N
[
L ]

w

[y
NOC WS

Pt

L ]
WO wwoOom

£
N
[ ]

PN

Pt

(NS, )
L ]
NWO O WO

o]
3

|

3
o

aImproper selection, use, or interpretation of statistical tests.
Gains and/or differences favoring the program are unreliable;

b

that is, they could occur by chance more than five times in 100
replications.

Cschievement test gains that are less than expected in average
children during a comparable period of time or, if norms available,
gains not significantly greater than those of a comparable control

group.

Source: Wargo et al., 1971, pp. 16, 17, 26.
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times more failure than successes in well-evaluated programs. Even 1if
we assume that one-quarter of the failures might have been eiiminated
on other grounde, the failure/success rate would still be five to cme.
This is far from encouraging, although it should be noted that the
restrictions imposed by Wargo and associates were rather stringent with
respect to statistical and educational significance. The only projects
chosen were those with 30 or more pupils and whose pupils gained at
least a8 fast as the naticnal norm. Herce, many studies showing gains
in the nefshborhood of those found by Kiesling and TEMPO would have
been discarded.

INTERVENTIONS DESIGNED BASICALLY FOR RESEARCH

There are a number of broad educational interventinn studies of
high quality designed in large part for research purposes. Because
of their good evaluation designs their findings are probably quite
trustworthy. It would not be possible to describe all of these studies,
even only the best cnes, in great detail. We can present only a few
examples of projects we considered 1nstructive.1 They were not
picked on the basis of the amount of educational gains exhibited,
although we are not sure they are a random representation either.2
These examples provide an impressive amount of evidence that educa-
tional interventions can yield substantial results. It must be re-
aembered, however, that few of the programs described below have been
replicated. We have no assurance that any of these programs would be
successful 1f implemented on a large scale. We emphasize that these
examples show that interventions can work. It does not demonstrate
that any particular intervention will work or is even likely to work.

lAppendix B contains a table sumnarizing the analytical results
from a number of educational intervention studies.

2Our choice of projects to discuss and much of the substance of
the discussion that follows is heavily dependent upon excellent studies
of this literature by Stearns (1971a) and Bissell (1970). ’
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Stanford Universig: Computer Assisted Instruction

One of the more interesting sets of experiments in recent years
has been the Computer Assisted Instruction (CAI) based at Stanford
University. Jamison et al. (1971) report on experiments for more
than 200 elementary grade children situated in California and rural
Mississippi, whose regular classroom ins truction was supplemented
daily with about ten minutes of drill in arithmetic and reading skills.
The arithmetic curriculum is arranged sequentially in concept blocks
composed of a pre-test, fi.ve dr111:S, and a post-test. The reading
curriculum is based on phonics divided into seven content areas.
Pupils sit at a console and answer questions that are sequentially
more difficult. If the pupil misses an item, the program takes him

back for the appropriate review.

The effect of the instruction was quite pronounced, with signi-
ficant differences in both reading and arithmetic. Differences were
significant in all six grades in the Mississippi study. In California
the CAI children outperformed the -controls in three of six grades; but

the overall average gain of the CAI subjects was only slightly more

~ than the controls.

Gordon: Early C‘hild Stimulation Through Parent Education

| Gordon (1971) evaluated a home training project for poverty
mothers. The object of the ’program was to accelerate infant learning
patterns and to teach disadvantaged mothers how to continue to be
effective in teaching their children in the ﬁome. The treatment was
composed entirely of hofme_vis}its by paréprofessional "parent educators,'
averaging about 30 visits per year, in which the instruction was directed

'toward the mothers réthexj than toward the infants directly.

The chiidren were all born at one hospital in a six-month period
;and were randomly assigned to groups before the mothers were contacted.
At the end of 12 months, experimental children exceeded the controls
in performance of 23 out of 30 tasks in the learning series used.

Eight of the differences :_Were statistically significant. Three of
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these were tasks that had not yet been reached by the parent educators,
which would seem to indicate that mothers were successfully generalizing
their instruction into areas not specifically covered. On the Griffiths
Mental Development Scale, four of six subjects were significantly in
favor of the experimental children, and the eifect ou the other two

was positive as well.

At the end of the second study year the children whose mothers
had both years of instruction were best, those wi.th one year starting
cn the first birthday next, those from the third month to the first
birthday next, and controls last. Ail differences were significant
except that between the last two groups.

Karnes: Amellorative Preschool

Karnes (1969b) evaluated a program for economically disadvantaged
children in Champaign-Urbana, Il1linois. The program concentrated on
language development and had class sizes of 15 (five each from low,
middle, and high IQ groups with the highest in the low 90s), which
met three 20-minute periods daily for instruction in mathematics con-
cepts, language development and reading readiness, and science-social
studies. Most teaching took place in small cubicles containing

materials appropriate to the three content areas.

Teachers adjusted their teaching according to pupil performance
on the Illinois Test of .Psycholinguist;ic Abilities. Language develorn-
ment was continually emphasized, and the teaching strategy centeréec'l
on verbalization in conjunction with concrete materials. Pupiis vin
the program gained about twice as many points on the Stanford-Binet

over the two-year period as a control group.

Dilorenzc: Pre-Kindergarten Programs in New York State

This is a study of pre-kindergarten programs in eight school
districts in New York State (piLorenzo, 1963). Project staff assigned
experimental and control groups completely at random in all eight
participating districts. Goals in al_l were concentrated on:language
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development, self-concept, and physical growth. All children were

disadvantaged according to the Warner Scale.

Each- district had one 150-minute class daily (with one exception —-
four times weekly). Teams of observers working in pairs made extensive
observations concerning the teachers in each district. The districts
had programs with differing amounts of structure, but a majority of
the districts organized the children's activities externally to at

least a moderate degree.

The overall effect of all programs was to make a slight difference
on the Stanford-Binet. Language development on both the Peabody Picture
Vocabulary Test and the Illinois Test of Psychological Abilities was
significantly better in favor of experimental groups. Despite these
gains, however, the disadvantaged children gained little on thé controls
from the nor—disadvantaged population. The gaps between the two groups
on the Binet and the Peabody were slightly reduced.

Project Conquest, East St. Louis, Illinois

In the Project Conquest reading remedi‘ation programs, children
who have the potential to read at their grade level but who are more
than one year behind the norm are selected to receive four 15-minute
periods of instruction in reading rooms or two 45-minute periods in
reading clinics weekly. The instruction is individualized, with con-
siderable problem diagnosis. Teachers are trained specialists and
teacher-pupil ratio is usually one to six. There is also a program
of extensive in-service training for classroom teachers in techniques

of remodial reading training.

During the 1969-70 school year, 87 clementary school pupils in the

reading rooms gained about 1.3 months per month .of instruction on the
Gates Primary Reading Test and 268 children of the clinics gained
about; 1.4 months per month of ‘instruction (Wargo, 1971).

LONGITUDINAL ANALYSIS

The programs described just above are all interventions in which
there was a least some treatment duriné the same year as the testing.
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Such outcomes, even though impressive, do not answer the most important
questions concerning broad edu.ational interventions, which are concerned

with longer term effects. Does a year or two of educational intervention, .
even if highly successful, have effects that are still visible three or /
four or more years later? In general, if program children do not have

their intervention education constantly reinforced, will it last?

We might be justified in considering the results of the Westing-
house study as being longitudinal, since —v‘it considered Head Start
children one, two, and three years after they were in the program.

As there were no significant differences betVeen Head Start and non-
Head Start children in first and second grades, it would appear that any
gains had faded out. However, as Stearns (197la) points out, since the
same children were ‘not retested, this result could be explained by

earlier cohorts having poorer programs.

Intelligence Test Findings

One of the most interesting longitudinal.studies is that by Gray
and Klaus (1970) of a group of 88 Negro children born in 1958 living
in the Upper South. The children were divided into two experimental

groups and one control group, all of whom lived in the same ghetto-
like o._ommunity of ‘25,000, a second control group, 27 children, was
drawn from residents of a similar community 65 miles away. The first

epp e P T T T A e,

experimental group (T ) attended a ten-week pre-school program during
each of three sumers beginning in the summer of 1962 and received
weekly visits from a soecifically trained home visitor for three years.

| The second group (T ) had the same treatment except that it began a

R o S5 2t LI S b P o R ™ s e b A e L 3 g A

year later and lasted only two years. The local (T ) and distant (T )

control groups received all of the tests but no intervention treatment.

After the program ended all four groups were retested each year

through the seventh year of the program, which was 3-1/2 years after

AT I T T e,

the last home visitor contacts. The pupil populations were extremely
stable over the whole time period, which meant that attrition was a

minor problem.
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The Gray and Klaus study is especially interesting. Treatment
levels were not massive (cost levels per child were only slightly above

$300, see below). As Gray and Klaus state:

Perhaps the remarkable thing is, with the relatively

small amount of impact over time, that differences should
gtill be significant. After all, the child experiences only
five mornings of school a week for ten wecks for two or
three summers, plus weekly home visits during the other
nine months for two or three years. This suggests the
impact was not lost. It was not sufficient, however, to
offset the massive effects of a low income home in which
the child had lived since birth onward (Gray and Klaus,

1970, p. 13).

PROGRAM CHARACTERISTICS ASSOCIATED WITH SUCCESS

Although this section is primarily concerned with broad educational
interventions and not with the effects of specific treatment charac-
teristics in detail, nevertheless interesting differences exist in
types of interventions. This section explores these differences and

discusses evidence of which kinds of interventions are most successful.

Bissell has constructed a very useful typology of educational
interventions based primarily on the amount of program “structure,'
or the "amount of external organization and sequencing of children's
experiences" (Bissell, 1970, p. 11). Her concept of structure also
includes the degree to which objectives are organized hierarchically
and ‘the degree to which the role of the teachers is directive or
non-directive. Programs that are not structured are designated as
"permissive." Using the structure concept and also the degree to
which interventions are devoted to purely cognitive goals, Bissell
constructed a five-fold typology as follows (Bissell, 1970, pp- 1_1-13):

o Permissive Enrichment programs, which have "multiple

ob jectives criented toward the development of the 'whole
child' and, among specific objectives, having heaviest
emphasis on promoting psycho-social growth. The rela-
tively unplanned strategy of these programs involves
letting children's needs determine the activities of

the pre-school —— a strategy which provides only minimum
structure to children's experiences. " Example: Most

' Head Start programs.
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o Structured Enrichment programs, which also have a 'heavy
specific emphasis on language development. The strategy
of these programs centers around the teacher's capitalizing
on informal experiences for learning, thereby providing
a moderate degree of structure to children's experiences.”
Example: nrraditional” preschool programs for disadvantaged
children, such as that in Karnes' study.

o Structured Cognitive programs, which have "objectives
oriented towards the development of learning processes
and relatively heavy specific emphasis on language growth.
The strategies of these programs revolve around the teacher's
directing activities in which the children participate,
sometimes in prescribed ways and sometimes flexibly. The
programs in this category range from those providing a
moderate degree of structure to those providing a high
degree of structure to children's experiences.'" Example:
Karnes' Ameliorative Preschool.

o Structured Informational programs, which have ''objectives
oriented towards teaching specific information —— in
particular, language patterns. The strategy of these
programs involves the teacher's directing activities and
children participating in them in prescribed ways. The
resultant structure in the children's experience is ex-—
tremely high." Example: Bereiter-Engelmann Programs.

o Structured Environment programs, which have "objectives
oriented towards the development of learning processes.
Some of these programs have a heavy specific emphasis on
language development, while others —- traditional
Montessori programs ‘-- do not. The strategy in these
programs is in the form of self-instructing with class-
room materials and the teacher's mediation of child-
material interaction. This strategy provides a moderate
degree of structure for children's experiences.” Examp le:
“he Montessori Method. :

Bissell also outlines a second attribute of interventive programs
which she terms "quality,” by which is meant the nature and amount of
program' supervision and personnel training: The degree of coordina-
tion and cooperation of program staff would probably also be included
in her idea of quality, since'it is presumably”h_ighly related to the

nature of program management and supervision.

Several sets of research results can be analyzed using the criteria
just developed, and ‘most‘ of the findings from these seem to assm.ne»a

similar pattern, at least for short-run effects. The pattern is -that
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program success 1is positively related to both program structure and

program quality.

A number of writers have found the structure result. Gordon,
after surveying all the research on Title I projects natiomwide,

concludes,

The tightly structured programmed approach including frequent
and immediats feedback to the pupil, combined with a tutcrial
relationship, individual pacing and somewhat individualized
programming are positively associated with accelerated pupil
achievement. (Gordon, 1971, p. 24; emphasis in the original.)

The painstaking work by Hawkridge, Wargo, and their associates
at the American Institutes of Research, which has already been men-
tioned, is difficult to summarize briefly because it.is composed of
descriptive material concerning the successful programs identified.
The same is also true of Kiesling's study of successful California
Title I and Senate Bill 28 (a California demonstration program) pro-
jects. Their results strongly support Bissell's notion of the import-
ance of good program supervision and personnel training ("quality').
Careful planning and good teacher trainiﬁg are mentioned both by
Hawkridge at the preschool level and by Kiesling. Hawkridge mentions
the careful specification of objectives as being important at all three
educationzl levels. Perhaps this can be interpreted both as a quality

and as a structure characteristic.

Another study that carefully traced differences in the effect-
iveness of program types that can be related to the structure cri?
terion is that by Miller and Dyer for two kinds of kindergarten after
four types of Head Start. Thé four types of Head Start (eiclusive of
controls) were: Bereiter-Engelmann (Structured Informational), DARCEE
(Structuréd Cognitive), Montessori (Structured Environment), and
Traditional (Struéfured Enrichméﬁt). The Follow--Through kindergarten
was a highly académié program structured as a token economy where

the school day was divided into earn and spend periods. Children not

in-Follow Through kindergarten were placed in regular kindergértens

" of the Louisville, Kentucky city schools.
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The evaluation design in the Miller study was carefully drawn
and the findings are quite rich and complex. However, the best single
summary of the findings is probably the results for the Metropolitan
Readiness test at the end of kindergarten. The most striking results
are the unambiguous superiority in the performance of Follow Through
children. Otherwise, the findings with respect to type of Head Start
are more ambiguous. The two groups that did best had Follow Through
(relatively structured) along with relatively unstructured Head Start
programs. The most highly structured program -= Bereiter-Englemann -
yielded good performance for Follow Through children but was a "disaster"
for non-Follow Through children who scored seven points lower than the
regular kindergarteners who had had no preschool at all. Montessori

children did worst of the Follow Through groups and best of the tradi-
tional groups.

On the Stanford-Binet, the Bereiter—Engelmann children started
highest at the beginning of kindergarten (thus they did best in pre-
school) and the Follow Through group ended four points higher than
any other group, while the non-Follow Through Bereiter—Engelmarn
children fell five points. The traditional Head Start plus Follow
Through combination was next best followed by the regular kindergarten
DARCEE and Montessori children. On the Dog—and-Bone Inventiveness Test,
compafing all kindergarten children by Head Start program, the Montes-
sori children did best, followed by DARCEE, controls, traditional, and

Bereiter-Engelmann, in that order.

Although the Miller-Dyer findings appear confusing, there are some
generalizations that can be drawn. Short-term cognitive performance '
is bet:ter in the more structured programs; children in traditional
and Mbntessori programs do better with such skills as curiosity and
inventiveness. Also the more structured programs —— especially
Bereiter-Engelmanii —— Seel to create more dependence on the part of
the childrenvtoward the treatment, and therefore these children,
when thrown into a regular ﬁsink—or-swim" school situation where
there is much less {ndividual attention, seem to lose their former

high gains rapidly.
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The last set -of studies we will discuss with respect to features
of successful programs are those, also more broadly discussed above, of
Karnes, DiLorenzo, and Weikart, as re-analyzed by Bisseli. 'The methodology
used by Pissell, in which she co-varied for beginning score level (which
was not done by the original authors) is what we consider to be the best

approach for controlling for the "regression to the mean" ‘phenomenon.l

The results of Bissell's re-analysis of these three programs are
strikingly similar, with the more structured programs achleving the better
results. In some further analysis according to degree of disadvantaged
pupil envircnment, Bissell concludes that the more highly structured
prograns make the largest ditference for the most disadvantaged children;
less structured approaches are more effective with less disadvantaged
chiidren. Bissell concludes that the most disadvantaged children probably
have difficulty in being self-directing and require constant supervision

and guidance much more than the relatively more advanced children.

COST OF COMPENSATORY EDUCATION

Evaluations seldom provide the data required to compute the costs
of educational programs that are bqilt into a superstructure of an
exist*ng educational program. However, for the purposes of broad
policv analysis, calculations to the last dollar are not particularly

necessary anyway; broad ball-park estimates can be quite instructive.

The original funding for Title I equalled a sum half the average
state expenditure per pupil for each disadvantaged child, the impli-
cation being that this much (which fell in the $250-$300 range in
1966) was to be spent on each child. Subsequently Title I h#s been
underfunded from the standpoint of this rather rich objective and the
current average appropriation for each child officially designated
as poor is less than $200. Head Start was not funded as broadly as
Title I, but per—pupil expenditures in most Head Start centers range

roughly around the $300 mark.

1See note above, p. 105.
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The New York Higher Horizons program provided, in effect, three
extra full time teachers, plus some equipment, materials, and so on,
devoted to schools with enrollments in the neighborhood of 1000 to 1200.
This amounts to an expenditure level of around $60 per pupil.

At the other end of the spending spectrum are any number of the 5
projects described in the literature that have been exceptionally
successful. For example, the Karnes Ameliorative Preschool program
which has been discussed in several places above takes, as nearly as

we can tell, the equivalent of three special teachers one hour a day

for 15 children. If we assign an additional hour a day for prepara-

|
'i
|

tion time, this amounts to one full-time teacher for 15 children, or
about $800 per year per child for instructional costs alone. The
Bereiter-Engelmann program used in the Karnes-Teska-Hodgins s tudy would
require a similar pattern of resource use. The Gordon experiments with
home training of mothers by carefully t‘:rained paraprofessional peers is
also surprisingly expensive. As in many of these program descriptions,
we found it difficult from this one to ascertain the exact (or even near
exact) pattern of resource us2. Our best guess is that, with an average
of 30 home visits a year (as stated in the report), with salary for the
parent educators placed at $5500 per year (including fringes), and
figuring necessarytransportation and supervision costs, the program

would rost in the range of $500 to $600 per child per year.

The 1971 publi.cation by Wargo et al. listed ten exemplary projects,
which is all they could find out of 926 they reviewed carefully. Of
these, three were in an expenditure range far above current levels,
even if we allow for reasonable one-time research and development ex=
penses, These were the Fernald School at UCLA, which gave highly indi-
vidualized instruction to disadvantaged children at u total cost of $1200
per child (or $400 to $500 more than most public schools cost); the
Lafayette Bilingual Centex ip Chicago, which offered English and Spanish
{ins truction to disadvantaged Spanish-speaking children, cos ting $1500

per pupil; and Project Breakthrough, also in Chicago, a preschool pro-
ject that used "ralking Typewriters,' at a cost of $3600 per pupil, The
other seven "successful" projects cost between $100 and $367 per pupil.
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Perhaps one of the more useful sets of cost information has been con-
structed by Kiesling (1'9\71a) on the basis of his observati_ons/ of successful
Title I and Senate Bill 28 projects. Kiesling constructed 12 program
prototypes closely based upon the configurat:bions he saw in the actual
progrems and constructed cost es timates with the use of a standardized

list of resource costs. The per-pupil cost varies from one program
prototype to anothet and, within each program prototype, per-pupil

costs vary with the scale and intensity of the program. The minimum
estimate is $153 per pupil in a program that relies heavily on volun-—

teer aides. The maximum estimate is $445 per pupil for a program in

which pupils leave the regular classroom to see a specialist in a

resource facility.

The Gray and Klaus preschool program had 10-week summer programs
and weekly home visits by a trained teacher. Assuming a summer employ-
ment of the teacher at one-fifth her yearly salary, $4000 for four
aides, and other miscellenedus expenses, we estimate a figure of
about $140 per child per ten-week summer program. The teachers'
weekly visits probably cost at least $200 per child per year which
places the yearly cost in the $350-$400 per pupil range. It should
be remembered that there were some diffusion effects and so the

benefits cannot strictly be limited to the program children.

Barbrack and Horton. (19 70) reported a somewhat gimilar preschocl
experiment to that of Gray and Klaus, There were three experimental
treatments: home visits by a professional teacher, home visits by
paraprofessional peer mothers well supervised by & professional teacher,
and home visits by paraprofessional peer mothers supervised by more ek—-
perienced mothers who were in tufn supervised by a professional teacher.

Per-pupil costs were calculated by Barbrack and Horton for these three
treatments to be $440, $300 and $275, respectively.

The schools in the New York project discussed by DiLorenzo (1969)
had daily instructional sessions of 2-1/2 hours with un average class
size of about 15. Aésuring one teacher saw two cohorts per day, and
adding costs of room, saterials, and supervision, places the cost of

these programs in the $400?-$500 per pupil range.

"t
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The Higher Horizons 100 Project in Hartford, Connecticut gives

remedial language and intensive counseling to 100 disadvantaged ninth

grade students annually. The program has small classes, considerable
counseling and individualized instruction, with emphasis on remedial
language instruction. Program total per-pupil coéts are $900, which
is perhaps $100 to $300 more than the per-pupil costs in most noxthern
school districts (Wargo, 1971). |

Wargo (1971) discussed one preschool home instruction program
gimilar to the Gray and Klaus, and Barbrack and Horton studies dis-
cussed just above. A trained "Toy Demonstrator" visited each mother-
child combinaticn twice weekly. The cost was $387 per pupil, not
unlike the professionally staffed programs of Gray and Klaus, and

Barbrack and Horton.

Another remedial reading program discussed above was Project

reading instruction in 45-minute sessions four days a week in read-

e A e e € e e g e s riia

ing rooms or twice weekly in reading clinics. Per pupll cost was
$263. Another was Project MARS in Leominster, 'Masséchusetts, where
pupils spent 45 minuteé daily in special reading classrooms at a

cost of $300 per pupil. Another was the Remedial Reading Laboratories

in E1 Paso, Texas, where pupils were taught in small groups of about
eight pupils for 50 to 60 minutes each day. The cost in this program '
was $210 per pupil. ' '

Finally, the PS 115 Alpha One reading program in New York City
used the commercially available Alpha One language arts program which
makes reading and writing into a game in which children participate in
creative and dramatic play, etc. The average cost over three years

appears to have been about $200 per pupil.

SUMMARY OF FINDINGS

The discussion of intervention programs in this section leads

us to the following conclusions:

o Virtually without exception, all of the large surveys of the

large national compensatory education programs have shown no beneficial
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results on average. However, the evaluation reports on which the

surveys are vased are often poor and research designs suspect.

o Two or three smaller surveys tend to show modest and positive

effects of compensatory education programs in the short run.

o A number of intervention programs have been designed quite
carefully and display gains in pupil cognitive performance, again in
the short run. In particular, pupils from disadvantaged socioecomnomic
backgrounds tend to show greater progress in more highly structured
programs. (Programs that are highly structured are those in which

the sequencing of the children's experiences is heavily organized

' externally.)

o There is cdrisiderable evidence that many of the short run
gaine from educational intervention programs fade away after two or
three years if they are not reinforced. Also, this '"fade-out" is
much greater for the more highly structured programs, which are most

unlike regular public school practice.

o It would appear that per-pupil costs of successful educational
intervention vary anywhere from $200 on up, with the "feagible range'
for such programs falling beutween $250 and $350. However, numerous
interventions funded at these levels have failed. Clearly the level

of funding is not itself a sufficient condition for success.
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vii. THE EXPERJENTIAL APPROACH !

INTRODUCTION: THE APPROACH DEFINED

The experiential approach arises from recent renewed interest in
school reform. For the past decade a number of writers — notably
Friedenberg (1963), Henry (1963) , Holt (1964) , Goodman (1965 and 1970),
Herndon (1968 and 1971) , Kohl (1968), Kozol (1968), Denison (1969), !
Silberman (1970), Postman and Weingartner (1970), Illich (1971) -- have !

assailed America's existing educational system on a variety of grounds.

Despite the diversity among these and other reform writers' views, com=

mon elements emerge, which we call the experiential approach. It states

in effect that the most important thing about schooling is the way in

which school experiences affect students' lives and self-concepts, both

while they are students and for the rest of thelr 1ives. Therefore, to

these authors, the other approaches discussed in this report -= input-

oo, v

output, process, organizational, evaluation -- are all essentially'

{rrelevant, unless they affectt (1) the student's concept about himself

as an individual and as a member of the soclety (classroom, school, com=
munity, and so on) that impinges on him; (2) the style that the student
develops to deal wlith school experiences (notably teacher~student and

gtudent-student transactions); (3) the attitudes toward gocial insti-

tutions that students develop as a consequence Of their first major ex-—

perience with omne such {institution -- in this case, the school system.

This doesn't mean that the reform writers believe that cognitive

g T T

skills are unimportant. What they generally do believe is that the
nature of the school experience is a dominant factor that determines
not only how well cognitive skills are acquired, but also how effectively §
they can be used after school. Many of them also raise serious ques-—

tions about whether the cognitive skills that the schools actually do

B e T DT

transmit are helpful or hurtful to individual development (for example,
Henry, 1963, pp- 287-288; Silberman, 1970, Pert II). 1In Section II we
pointed out that a number of research studies have come to gimilar con-
clusions concerning the value of cognitive gkills, especially Gintis
(1971).

143

e A




e ——— e . U

-129-

These kinds of variables are also studied in the other approaches

we have reviewed. In those cases, however, experimental (or gtatistical)

controls were introduced to eliminate confounding influences and high-

order interactions between variables that confuse data interpretation.

The success of this venture was discussed in previous sections, but we
note in passing that researchers have not been overly success ful in
applying valid experimental designs to social situations. The reform
authors observe these variables in a completely unconstrained environ-
lilent, which allows more meaningful behavior to occur but mekes data in-
terpretation more difficult. The variables interact in complex and
unknown ways, and even worse, variables change as a result of inter-
action with other variables. For example, teacheis generally behave
in a way that they perceive the system‘ expects them to. This in turn

fortifies the system's bias in that direction.

The Jdifference in viewpoint between conventional educational re-

searchers and the reform writers is shown when one considers the kinds

of outcome measures endorsed _By each. In Section II we point out that

educational research almost exclusively uses standardized tests to
measure educatioral achievement. We further point out that these tests
measure only a fraction of possible educational outcomes. " 0f course,

the extensive use of standardized tests for measuring the retention of
bits and pieces of material, largely learned by rote, in part reflects
the objectives of the school. The reform writers attribute little
importance to performance on standardized tests and associated curriculum
material. As noted above, they generally feel that it is important for
chilidren to acquire reading and math skills and so on, but they view this

as almost an incidental accomplishment within the broader objective of
student achilevement.

Students can acquire skills in the pursuit of more meaningful goals.
I1lich peints out one way that learning of skills might occur (1971,
p. 13):

The strongly motivated student who is faced with the task of
acquiring a new and complex skill may benefit greatly from the
discipline now associated with the old-fashioned schoolmaster
who taught reading, Hebrew, catechism, or multiplication by
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rote. School has now made this kind of drill teaching
rare and disreputable, yet there are many skills which a
motivated student with normal aptitude can master in a
matter of a few months if taught in this traditional way.
This is as true of codes as of their encipherment; of
second and third languages as of reading and writing;

and equally of special languages such as algebra, com-
puter programming, chemical analysis, or of manual skills
like typing, watchmaking, plumbing, wiring, TV repair; or
for that matter dancing, driving, and diving.

Instead, according to these writers, .children are required to learn

{rrelevant 'facts' and "skills," which they know are unimportant and
which bore them and turnlthem off to meaningful learning. Postman and

Weingartner (1970) call this process the school game of "let's Pretend"
(p. 49): )

The game is called "et's Pretend,” and if its name were
chiseled into the front of every school building in America
we would at least have an honest announcement of what takes
place there. The game is based on a series of pretenses which
include: Let's pretend that you are not what you are and
that this sort of work makes a difference to your 1ives; let's
pretend that what bores you is important, and that the more
you are bored, the more important it is; let's pretend that
there are certain things everyone must know, and that both
the questions and answers about them have been fixed for all
time; let's pretend that your intellectual competence can be
judged on the basis of how well you can play Let's Pretend.

Standardized tests are viewed as relatively unimportant for a num-

ber of reasons. To begin'with, achievement on. standardized tests is to
a high degree a matter of sophistication about test taking and one's
attitude about it. | Research reviewed earlier on the effect of teacher's
expectations indicate test achievement is not always an indication of
the amount learned (for example, Rist, 1971). Kohl (1968) also cites
evidence that achievement test performanc: is only incidentally related
to learning. At the very least, for achievement testing to be a valid
_ and import_:jar“\t_measuxe of learning, the test must accurately assess how
much a student learﬁs about some specific subjéct. As Holt (1968, p.
135) notes:

It begins to look as if the test—examination-marks business
is a gigantic racket, the purpose of which is to enable students,
teachers, and schools to .take part in a joint. pretense that the
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students know everything they are supposed to know, when

in fact they know only a small part of it — if any at all.
Why do we always announce exams in advance, if not to give
students a chance to cram for them? -Why do teachers, even
in graduate schools, always say quite specifically what the
exam will be about, even telling the type of questions that
will be given. Because otherwise too many students would
flunk. What would happen at Harvard or Yale if a prof gave
a surprise test in March on work covered in October? Every-
one knows what would happen; that's why they don't do it.

Even if one could realistically measure how much a student knows
about a specific subject, there are still grounds on which to question

the relevance of what is learned. To quote Holt again (p. 177):

We must ask how much of the sum of human knowledge anyone
can know at the end of his schooling. Perhaps a millionth.
Are we then to believe that one of the millionths is so

3 much more important than another? Or that our social and

¥ national problems will be solved if we can just figure out

a way to turn children out of schools knowing two millionths
of the total, instead of ome?

Holt and others believe that it is more important for students to

i learn how to learn, to solve problems, and to be curious than to acquire

Y specific and mostly irrelevant bits of information. The reform writers

focus on those outcomes that involve higher cognitive processes (abstract
reasoning, creativity, problem-solving, and so on) and affective factors

(self-concept, happiness, interest, attitudes, and the like). Within

the framework of these goals they feel that the basic skills can be

[

developed.

iR

LIMITATIONS OF RESEARCH

The material reviewed in this section is desériptive research rather
than analytical research and our comments on "{imitations' are based on
broader considerations tham in pravious sections. The social scientists,
and especially social refoim writers, attempt to cope with variables
that defy precise and operational definition and generally are impossible
to measure with an acceptablé degree of reliability. In general the
social scientist is always faced with a'dhoiqe'of alterﬁatives in ex~
amining policy issues. On one haand he may be experimentally and me thodo-
logically rigorous, but he is then limited to studying only simple or
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highly constricted problems. These, even if solved, may have lirtle

H
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relevaice to ''real life" problems. If onme elects to study the "real
1ife" problems, there is little or no methodology that adequately applies.
As a result ngolutions' can not be convincingly demonstrated or generalized

on the basis of the evidence presented. Experimental research is there-

fore often criticized on the grounds that it defines a problem too nar=
‘rowly; conversely, experiential 1i terature is often criticized on the

grounds that it is not methodologically sound.

The most serious limitation of the "research" of the reform writers
lies in the necessarily inconclusive character of the obtéined results
and the elusive nature of "proof." The influence of their findings de-
pends upon their ability to convince. Even if the results are con-
vincing to the reader, it is difficult to implement the policies
suggested, because the reform writers rareiy present a detailed pre-

‘scription for moving to the better learning environment they envision. |

RESULTS

The results presented in this section are in terms of the opinions
of the authors, with a focus on issues where they show a general con-
sensus. Some writers are relatively conservative and limit their criti-
cism and plan for reform to something that they believe to be fgasible
within the current social-political structure (for example, Kohl, Herndon) .
Others are more radical and call for broad and extensive souiai as well
as educational reform (for example, Friedenberg, I11ich). However,
dj.fferences among authors are mostly of degree -— there is consistency

in their attitudes about educational reform.

The‘results will be organized under three headings:@ social values
and educational objectives, the school environment, and reformation.
This differentiafion is not clear cut, and issues and evidence overlap
the categories. In the first two subsections the diagnostic impressions
of the writers are gummarized, and in the third we consider their pre-
scriptive recormendations. It is impossible in this brief summary to

give more than a rough indication of the findings reported by these

authors. -

1
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Social Values and Educational Objectives

Before we discuss' the authors' views on educational objectives, we
note that their comments are based on objectives inferred from classroom |
activities and, therefore, there igs little relationship to the idealistic
jargon and lofty platitudes often found in curriculum philosophy regarding -
school objertives. For example, creativity is generally found to be one
of the major objectives stated in curricula; but these writers would
contend ?hat there is 1little in the actual instruction, classroom acti-

vity, oc testing that is even remotely connected with "creativity. |

Each author, in his own way, questions the content and priorities
of e.ducational objectives, and they criticize the social values under-
lying them. Friedenberg, G Goodman, and I1lich present the most direct
assault on the influence of middle—class values -- primarily conformity --=
on education, although more conservative writers, Silberman, for example,
also make it clear that educational problems .are not restricted to the
schools but lie rather in the eocial and political values that determine
educational practice. Although some authors do not make a major thesis
of an attack on social values, it is nevertheless implied throughout

their books. Holt, for example, frequently points out that the submis-

»sion and subjugation of children ‘begin in the home and continue in the

classroom. He states (1968, p. 167):

We adults destroy most of the intellectual and creative

capacity’ of children by the things we do to them or ‘make

them do. We destroy this capability above all by making ‘

them afraid, afraid of not doing- .what other people -want, of

not pleasing, or making mistakes, of failing, of being wrong. -

Thus, we make them afraid to gamble, afraid to experiment, o

afraid to try the difficult and the unknown Even ‘when we do
 not create’ children's fears, when they come to us’ with fears

ready-made and built-in,’ ve ‘use’ these feazs as handles to C
, manipulate them and get them to do what we want.f; ST

Silberman (1970) describes the schools 'as'_‘.'mindless','_' tracing the

| cause repeatedly ‘to: social values and institutions. He states (p. ll)

This mindlessness alt the failure or refusal t'o think ser-

"~ iously ‘about educational purpose, the. reluctance to question :
‘es tablished- practice '==.is not ‘the: ‘monopoly: of ‘the’ public ™

- school; it -is diffused remarkably evenly throughout the entire
educational system, and indeed the entire society. "'l‘he :
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problem of policy-making in our society." Henry A. Kissinger
has sald, "confronts the difficulty that revolutionary changes
have to be encompassed and dealt with by an increasingly rigid
administrative structure.... An increasing amount of energy
has to be devoted to keeping the existing machine going, and
in the nature of things there isn't enough time to inquire
into the purpose of these activities. The temptation is

great to define success by whether one fulfills certain pro-
grams, hovever accidentally these programs may have been ar-
rived at. The question is whether it is possible in the modern
bureaucratic state to develop a sense of long-range purpose and
to inquire into the meaning of the activity." Kissinger was
talking about the problems of government ; he might just as well
have been talking about higher education and the mass media.

e e o e ot e g e e

and 1atef (p. 36) :

‘Why the failure of the mass media? The answer is at once
simple and complex. What is mostly wrong with television
newspapers, magazines, and films is what is mostly wrong
with the schools and colleges: mindlessness. At the heart
of the problem, that is to say, is the failure to think
seriously about purpose or consequence == the failure of
people at every level to ask why they are doing what they
are doing or to inquire into the consequences.

The bas.ic'v soi:ial value according tb_ these writers is conformity,
and the society is ge__ai:ed to produce it as Friedenberg (1963, p. 11) notes:

The essence of our era is a kind of infidelity, a disciplined
expediency. o ‘

This expediency 1is not a breach of our tradition, but its i
very core. ~And it keeps the young from getting much out of - '
the diversity that our heterogeneous culture might otherwise
provide them. This kind of expediency dis built into the value

structure of every. techrically deve loped open society; and
it becomes most prevalent when the rewards of achievement in
that society appear most tempting and the possibilities of ,
decenit and expreseive survival st a low or intermediate position
© in it lsast reliable.  Belng different, notoriously, does not
- get.you to the top. If individuals mist believe that they are
on their way there .in order to preserve their self-eeteem =~
 they, will be under comstant pressure, initially; from anxious: ..
adults and later from their own aspirations, to repudiate the

divergent.-elements of their. character: in order to make it ‘under .o ° |

‘the terms common to mass culture., They chodse the path most -
“traveled by, and. that makes-all: the difference, " ot A4

SR K R :

IHe. h@tés: the: high s'u“cces'sj:' at:tained : b'y.t ,,B'Béi'é_ty ~ (in:_:p:qmo;;!.t‘xg:'i;fﬁe‘ %

acceptance of conformity, in students .(p., 128):

AR
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For the most part, they do firmly and sincerely believe that
people should covperate with their immediate social order,
and that people who don't are troublemakers who come to &
deservedly bad end. They are genuinely suspicious of, and
hostile to, people who insist on their own privacy and dig-
nity against group demands. They are convinced that strong
feelings and loyalties are hazardous, and that it-is not nercly
urwise but wrong to allow such commitments to jeopardize one's
future chances. These are all moral principles. In fact,
they are just the morsl principles that good empiriciste
need. ) ‘ '

Schools are social institutions and as such they ‘perpetuate the f |
values of the society. Although this may_be_understandable, and to some

degree necessary, these writgrs_ _ (and many other_:s)l point out an alaming

similarity zamong schools; almost none provide an environment for any
kind of individual and creative growth. The gloomiest note is the re-
frain sounded by Henry (1963, p. 286):' ' ' '

The function of education has ‘never been to free the mind and
the spirit of man, but tc bird them; and to the end that the
mind and spirit of his children should never escape Homo ”
sapiens has employed praise, ridicule, admonition, accusa-
tion, mutilation, and even torture to chain them to the cul-
ture pattern. Throughout most of his historic course Homo
sapiens has wanted from his children acquiescence, not
originality. It is natural that this should be soc, for

vhere every man is unique there is no society, and where
there is no soclety there can be no man. Contemporary -
American educators think they want creative children, yet

it is an open question as to what they expect these children
to create. And certainly the .classrooms — from kindergarten
to graduate school -- ;ln.which they expect it: to happen, are
not crucivles of creative activity and thought. ‘It stands to.
reason that were young people truly creative the' culture would

fall apart, for originality, by d,efinit;lon,"is' different from

what is given, and what is given is the. culture itself.. From

the endless pathetic "ereative hours' of kindergarten to the
most abstruse problems in sociology and anthropology, the func—

“'tion of education is to prevent the truly creative incellect -

" from getting out. of hand.. ,Only in the exact and the biologi-.

O e b ve perait wnlinited fresdom, for.ws have (but
e the Rensiésance, since Galileo and Bruno undervent .
the Inquisition) found a way —- or:thought we had found a way. —
to bind the explosive . powers of science in the containing ves=

. gel of the social system. - DT PR
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The Learning Environment

Social values and educational objectives are expressed in the struc-
ture of schools and classrooms, in what is \i-ten termed the learning environ-
ment. It is not surprising, therefore, that most of the writing about
the 11l1s of education and need for reform centers around the learning

environment. There is a long history of criticism (pointed out by

Silberman, 1970) of the overly structured, authoritarian, and strictly

disciplined classroom, and all of the writers we are reviewing here

el g

advocate less formal classrooms. The authors agree in describing schools
as boring and prison-like in character; a feature that exists not only in
poor ghetto schools but also, usuallyv in more subtle form, in middle-class
schools. Thus: '

Postman and Weingartner (1969, p. 155):

City schools as they now exist largely confine students
to ~itting in boxes with the choice of acquiescing to
teacher demands or getting out.

Herndon (1971, p. 97):

If kids in America do not go to school, _they can be put )
in jail. If they are tardy a certain number of times, they , o
may go to jail. If they cut up enough, they go to jail. Lo
If their parents do not see that they go tov school the i
parents may be’ judged unfit and the kids go to jail. ' 4

(p. 9?’):

. as long as you can threaten people, you can't tell whether
or not they really want to do what you are proposing that
they do. You can't tell if they are inspired by 1t, you
can't tell if they learn anything from it, you can't tell
if they would keep on doing it if you weren 't threatening
them. '

“ You- cannot tell, You cannot te11 1f the kids’ want to come
‘to your class or not. You can't tell if they are motivated g
or: not,' You can't ‘tell if’ they learn anything or. not. All
you can tell 13, they d rather come to your class than go’
to jail. "

Holt (1970, p. 68)

)

Boredom. Almost aJl children ar.a bored 1n srhool. Why shouldn t
they ‘be?\ We would be.. The children 1n the high status and
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"creative' private elementary schools I taught in were
bored stiff most of the day — and with good reason.

Very little in school is exciting or meaningful even to
an upper middle-class child; why should it be so for slum
children? Why, that is, unless we begin where schools
hardly ever do begin, by recognizing that the daily lives
of these children are the most real and meaningful and
indeed the only real and meaningful things they know.

These writers maintain that schools are too highly structured and

too much coomitted to controlling and disciplining students, not only

in the classroom, but in the hallways, and on the playground, and around

the school. The school tells them where to go, what to-do,-and how to
dress and provides an endless list of rules involving trivial and petty
restrictions. The final travesty according to these writers is that in
this environment teachers tell them about democracy, and individual
freedom, and responsibility, and all the other lofty ideals that every
day the school flagrantly violates. These restrictions are imposed
immediately by teachers, and more remotely by school administrators,
but ultimately by parents and society. Teachers and school administra-
tors are themselves severely limited in the freedom they can exercise
in teaching strategies and administrative arrangements, although more
frzedom is available than they use. Kohl describes the feelings of a
teacher _in the bureaucratic structure (1969, p. 11):
When I began teaching I felt isolated in a- hostile

environment. The structure of authority in my school was

clear: the principal wvas at the top and the students were

at the bottom. ' Somewhere in the middle was the. teacher,

whose role it was to impose orders from textbooks or

supervisors upon -the students. The teacher's only pro-

tection was that if students failed to obey instructions

they could legitimately be punished or, if they were. defiant,

suspended or kicked out of school. . There was no way for -

students to question the teachers' .decisions or for teachers

to questions the- decisions of their supervisors or authors
of textbooks and teachers manuals. :

Teachers are- too busy controlling children, following inappropriate

tors to have much time available for teaching. Although the teacher is ,

a generally the focal point for criticism of schools, the teachers are
W“'also victims of ‘a system over which t’hey have little control. Kohl

describ«% the position of teachers (1969, Pe: 89)

i 154
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, Supervisors deal with teachers in the same way they
expect teachers to deal with students. They are usually
more interested in avoiding problems and maintaining con-
trol than in matters having to do with teaching. As far
as they are concerned the content of the curriculum has
been :andated by a Board of Education or a curriculum
comittee, and it is the teacher's role to follow the
curriculum. A good teacher, like a good soldier, is one
who obeys orders. An excellent teacher is one who cbeys
them cheerfully and willingly.

Silherman comments at some length on the dilemma facing the teacher, ;

and at one point states (p. 320):

Indeed, given the obsession with silence and lack
of movement that so many principals, superintendents, and
curriculun supervisors show, wund the fact that teachers'
ability teuds to be judged more on their "control" than
on any other attribute, it is ‘essential that someone be
available to relieve teachers' anxiety about what their
supervisors may say if they see children talking or _ |
moving about in class. Teaching, after all, is a very i
lonely profession. R S : 3 ;

The reform writers point out from time to time that teachers are
not basically bad or cruel or disinterested in their students. Mostly
they do what they are forcad to do by the structure of the school, and

many timeés ‘their behavior i¢ simply the result of not knowing, or more
of ten because they are pfoducfts' of the same kind of ‘system in which they
are teaching. Whatever their “motives, ‘however, teachers serve as a
model and as dérde;_;is in the ‘edﬁ‘c_avtion‘”of childfeh, ‘and_for the most

part the results ére ﬁdt: févdrabia as Goodman notes (1970, p. 78) ¢
: - dolphins and‘ N i

1
'

'As Gregory Bateson has noticed wi
trainers .and as John Holt has noticed in middle class
schools , learning to learn usuaily means. picking up the =
structure of behavior of ‘the teachers and becoming expert i . ..

 in the ‘academic process. - In actual practice, young dis- o
coverers are bound to discover what will get -them past the - .
College Board examinations. Guessers. and dreamers::are not: ..

" really free to balk and drop out for.a semester to brood o
and let their ‘theories germinate in Xhe dark;: as .proper i .

" geniuses do. And vhat if precisely the Big Ideas are not
““‘true?” Einstein ’sbﬁid*‘th'a't"__ift"‘waé"':pféfégablg to have a =
“.t';stupid":,pgdaht:af(qr:fr'aﬂi_te;a‘chens‘!o,ith'at;‘;sia‘.,»é‘tp'a:"_t;';,-:childe:.c‘o_uldv. BN

~ fight him all the way and develop his own thought.. - .
N E S T LG Gyt r BT e L

Sep e o
o F
v

ALl teachers ‘of -course do-mot go. along' vl the ‘admiiiscrative -

a5 viewed by the reform weiters; and nometimes theyattempt -

) doctriné,
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in various degrees to deviate from accepted procedure. Successful

education programs and teaching approaches are sometimes reported,

especially in schools where students are largely 'culturally deprived."
These are always the result of deviations from standard procedure and
involve independent action on the part of the teacher. These devia-

tions, however, are not generally encouraged by the school and often

are not even accepted. Illich comments on the fate of inventive teachers
(1970, p. 65):

The "classroom practitioner" who considers himself
a liberal teacher is increasingly attacked from all sides.
The free-school movement, confusing discipline with indoc-
trination, has painted hiz imto the role of a destructive .
authoritarian. The _educatioual technologist consistently
demons trates the teacher's inferiority at measuring and
modifying behavior. And the school administration for which
he works forces him to bow to both Summerhill and Skinner,
making it obvions that compulsory learning cannot be a liberal
enterprise. No wonder that the desertion rate of teachers
is overtaking that of their students. '

Herndon (1968, 1971) is a classrbom :I.n'novator'who has managed to

operate an ''open classroom" in an otherwise conventional school. Kohl

(1971) reviews Herndon's latest book (How to Survive in Your Native Land)

and makes the following comment conceming his probhble’ fate as an

innovator (p. 11):

There is one problem however. Jim managed to survive
in Daly City for nine years. He took six months off last
year and when he returned in February he was told that there
was no job for him at his old school wntil September. He
was made a roving sub ii: ‘the district, one of the bureau-'
cratic strategies used to drive good people out of teaching..

Jim is going back this Septgmber _but it :I.s clevar>t},mtl -
he is no longer to'be tolerated. The new ‘administration
of his school wants him out, the limits of toleration R

having ev:lde_ntly‘bé'gen reached in Daly City. I guess people
‘have finally begunito understand what Jim is doing and decided
that it is better to force him out .than re-examine their own .-
lives. I don't know how much longer Jim will survive in Daly

- City. -T think the final ‘irony of the book is that maybe mot S

‘even Jim .can.survive in‘our native landq. @

et ey g e e T N L A T E S
"1f teachers are caught in a web of g;o.ntroluandv little freedom of

C Do i nfgiag aiil T L ety Y T ORI SR
- choice, so are administrators, ‘for no matter what their plans for
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innovation they must answer to political pressures and the demands of

TSN RS

the community. Everyone considers himself an expert on education because
he has been there, and notions about necessary and desirable educational
practices are projected on the basis of personal experience. So in the
end'we come full circle and find that it is society that determines

the school practice. However, if the schools are persistent, change is

possible, and we close this section with a note of optimism in this re-
gard. Dennison (1969, p. 7) found:

It is worth mentioning here that, with two excep—
tions, the parents of the children at First Street were
not libertarians. They thought that they believed in com-
pulsion, and rewards and punishments, and formal dis-
cipline, and report cards, and homework, and elaborate
school facilities. They looked rather askance at our
noisy classrooms and informal relations. If they per-—
gisted in sending us their children, it was not because
they agreed with our methods, but because they were desperate.
As the months went by, however.. and the children who had
been truants now attended eazerly, and those who had been
failing now began to learn, the pareuts arew their own
conclusions. By the end of the first: year there was a
high morale among them, and great dr"ocion to the school.

Reformation: Prescription for Education

There is a--striking gimilarity in the prescription these writers
offer for education, the differences are mostly a matter of degree and
political feasibility —- a matter -we will not attempt to resolve here. .
~The writers agree that ‘at least part of ‘the solution is to have less
formally structured classrooms in which the student can deVelop more

or 1 "sd unhindered by demands for conformity

The completely open classroom is one in which the student is
allowed to wander around pretty much at will and to . discover for him-
|8 self the things he wants to learn. The British elementary ‘school open

' crassroom is often incorrectly used as the model for this approach

ilberman (1970) advocates _"informal classrooms, the distinction being

that some. minimal kinds of structure remain. His conclusions are based

' A

L S .,....,.ngﬁn +reachers in’ the British (and some American)

-
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skills and appear happy with the learning environment, result from the
ability of the teacher to introduce structure in an unobtrusive way.
Herndon (1971) describes an experience in an American school in which
the open approach was tried, and failed at first. The children

did not discover things they wanted to work on, nor did they develop
group projects. Mostly they wandered around the halls and complained
that there was "nothing to do." Finally, the introduction of a project,
with some rather indirect structure, produced some of the student ac-—
tivity and learning that was expected in the open classroom. Herndon
points out that the ‘critical factor in making an open classroom work

is the ability of the teacher to learn and adopt new approaches.

. Kohl (1969) has attempted to provide a guide to teachers for at-
tempting open classroom techniques, a venture that is not easy, as he

points out (p. 80):

The movement to an open classroom is a difficult
journey for most of us. The easiest way to undergo it
is to share it with one's pupils — to tell them where
you hope to be and give them a sense of the difficulty
of changing one's styles and habits. Facing uncertainty
in oneself, and articulating it to one's pupils, is one
way of preventing a superficial bias "against authority"
which, if it fails, can lead one to believe that the
open classroom just doesn't work. Freedom can be
threatening to students at first. Most of them are so
used to doing what they are told in school that it
takes quite a while for them tc discover their own
interests. Besides that, their whole school careers
have taught them not to trust teachers, so they will
naturally believe that the teacher who offers free- -
dom isn't serious. They will have tc test the limits
of the teacher's offer; see how free they are to refuse
to work, move out of the classroom,. try the teacher's
nerves and patience. All of this_testing must be gone
through if authoritarian attitvades are to be unlearned.

A recent article ontheopenclassroom by Barth ’."(’,19"-7'_1) :sﬁmin:a:ri‘ée‘_s

come of the issues, associated with. conversion to the open classroom:
v In the final ‘analysis, the success of a: widespread
movement -toward open -education in the country:xests not. - . - -

* upon agreement with:-any: philosophical position. but. with .

~ satisfactory ‘_a_néwers-'.to_; several_:import'ant;._,;gg:i;g:tioﬁs,,,_; TR O




-142-

For what kinds of people —- teachers, administrators,

x and parents, children —- is the open classroom appro-

priate and valuable? What happens to children in open

“ classrooms?" How can the resistance from children,

i teachers, administrators, and parents — inevitable
o among those not committed to open education's assump-
- tions and practices — be surmounted? And finally,

\ should participation in an open classroom be required
of teachers, children, parents and administrators" j

The critica'l issue related to the open classroom concerns the de-
gree of structure that is necessary for each student and how structure
is introduced. The same issue exists in the related subject of learning t
by discovery — a topic pursued at some length in the research liter- ;
| ature and reviewed earlier in this report. This research has produced |
! a number of arguments against the traditional classroom, although the

emerging consensus (see Shulman, 1967) is that learning by discovery
does not mean laissez-faire learning, and that much needs to be known

about how to introduce structure in the discovery or free learning

situation. The research of Gagné and Ausubel is particularly relevant
to this point (see Section IV). They present evidence that indicates:

some kinds of material are best learned if the subordinate knowledge

is arranged in a sequenced hierarchy.

One purpose of the open classroom is to allow students (and some-

times parents) a choice of activity and learning material, although

structure is provided so that the goals are not completely left up to
the student. Some writers have gone so far as to suggest that one '
~ should also be able to’ decide whether or.not one -goes to school "and

if so, where and when and what one studies. This stand has been nade

. specific by several, including Postman, Friedenberg, and especially
o Illich. ‘Friedenberg (1963, P 249) comments. L R

_ Basically, then, Bt disapprove of compulsory school
- "attendance in itself. I see no valid ‘moral . reasons to’
:gingle out the: young for this special. legal" encumbrance. 7
‘The economic reasons are. compelling enough; but they are
: 1likewise contemptible. A pecple have no right. to. cling: :
" to economic: arrangements ‘that: can be: made halfway workable-:.:. e
jonly by. imposing an- infantile -and; unproductive gtatus.on.. i -
adolescents and: indoctrinating them with:a need for trashy.:." SIREE
| 'goods and - shallow, meretricious relationships that they

R Y | PO
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and Goodman (1970, p. 67):

The present expanded school systems are coercive in their
nature. The young have to attend for various well known
reasons none of which is necessary for their well-being
or the well-being of society.

I11ich (1971, p. 9) states:

Obligatory schooling inevitably polarizes a society; |
it also grades the nations of the world according to an
international caste system. Countries are rated like
castes whose educational dignity is determined by the
average years of schooling of its citizens, a rating which
is closely related to per capita gross national product,
and much more painful.

and later (p. 12):

A second major illusion on which the school system
rests is that most learning is the result of teaching.
Teaching, it is true, may contribute to certain kinds
of learning under certain circumstances. But most. .
people acquire most of their knowledge outside school,
and in school only insofar as school, in a few rich
countries, has become their placeof confinement
during an increasing part of their lives.

Although the idea of non-compulsory education is extreme it is
not haphazard and is presented with‘jolting logic, especialiy by
I11ich, who argues that compulsory education is not personally re-

 warding, socially desirable, or aconomically feasible, Illich and.

others have pointed out the escalating costs of education, most of it
tied to the futile quest for equal schooling. Equal opportunity for
education as a political issue has;beeh»distorted,to mean everyone is

B LR e L L

equally educable, at least to the_extent,that,school_children.all per-.
form'"at.gtade;lgvelv.onﬂsténdardized,;ests:of,arithmgtic'apd_teqﬂing.,
The billions of doliars pouiéd into compensatory programs have notvpro-4_
duced any of the sought-for improvements: in basic skills for the so-
 called disadvantaged child ;- especially when the money 1is’ spent in con-
ventional classroom and curriculum-specific programs, In every respect

- 7édﬁ¢atiousl gosgsjatg”ip¢t¢é§insnénaTéquijéchobl;pg‘has become eco= ' |

romically fatesatble. “Tllich motes (. 89)i .
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In the United States it would take eighty billion
dollars per year to providz what educators regard as
equal treatment for all in grammar and high school.
This is.well over twice the $36 billion now being spent.
Independent cost projections prepared at HEW and the
University of Florida indicate that by 1974 the com-
parable figures will be $107 billion as against the
$45 billion now projected, and these figures wholly
omit the enormous costs of what is called "higher
education," for which demand is growing even faster.
The United States, which spent nearly eighty billion
dollars in 1969 for "defense' including its deploy-
gent in Vietnam, is obviously too poor to provide
equal schooling. The President's committee for the
study of school finance should ask not how to support
or how to trim.such increasing costs, but how they
can be avoided. '

Although the economic arguments are compelling, these authors are

not primarily coﬁcemed about the dollar cost of compulsory schooling.
The reform writers are‘bas:lcally concerned with individual happiness
and the construction of a society in which each individual can find
useful and gratifying activity. In their view, compulsory schooling
has produced an emphasis on amount of schooli.iig as’ a measure of com-
petence rather then one's skilis o'r knowledge . Those who might f‘ijnd
gratification in trades and crafts are required to complete. a specified
number of years of -schooi even though the skills they acquire (or don't)
are not applicable. Schooling dulls intelligence and perpetuates a
gocial caste system based on wealth. Upward mobility in the caste sys- -
tem is discouraged by the schoole even though there is a mistaken notion
that more schbbllné will produce a wealthier person and higher quality -
of 1ife. The evidence, although still not conclusive (see Section I1), =
indicates that such expectations are false, and they ar-é-t;.e'rtainly : _
false if broad definitions of "quality of life" are employed. Illich -
notes (p: 1) :f- : “ N e IR T T

Hahy ‘students,’ esp‘e'ciai'ly"_ tﬁdéefﬁhd*afei poor, 1n<- : B AR
tuitively know what the schools do for them.. :They school.. .. -
them to confuse process and substance. Once these be-
"come’ blurred, a new logic is asgumed: ‘‘the more treatment - R
there is, the better are the results; or, escalation . . .. . ... ..
leads to success. The pupil ig thereby "schooled" to '

confuse teaching with learning, grade advancement With v s
education, a diploma with competence, and fluency with

1.
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the ability to say something new. His imagination is
"gschooled" to accept service in place of value. Medi-
cal treatment is mistaken for health care, social work
for the improvement of community life, police protec-
tion for safety, military poise for national security,
the rat race for productive work.  Health,  learning, , '
dignity, independence, and creative endeavor are de- 4
fined as little more than the performance of the in- ‘
stitutions which claim to serve these ends, and their
improvement is made to depend on allocating more re-
sources to the management of hospitals, schools, and
other agencies in question.

All of the féform writers are subject to one sweeping criticiém,
and that is they do 'not provide any sort of blueprint on how to 'accom-'
plish the school andv"social reforms they advocate.l, Their diagnosis
of problems in education is sharp, -and ofte"x"j quite valuable, but their
prescriptions are vague. Certainly reform is difficult to bring about,

but to succeed at all, specific and detailed programs. for implementa-
tion are needed: Etzioni (1971, p. 87) criticizes Silberman on these
grounds: '

Over the recent decades our ambition to fashion
society in the shape of our values has swollen. We no
longer accept soclety as a given, as a pre-existing
state of nature. We view it as an arrangement, one .
which we can disassemble and ther rearrange. We seek
not merely to reform but to transform the relations |
among the races, the classes, the nations; we seek to "
deeply affect people's smoking, drug use, drinking, ’
and eating habits, as well as to fundamentally change
their education.. Our economic, political, and intel-
lectual capacity to affect these changes ‘has increased,
but much more. slowly than our arbitions. . We are not. . -
learning, as recent discussions of the "peace dividend"
indicated; the full measure. of.this ‘disparity between
ambi tion and resources. :Even if the war.is finally .
terminated and the SALT talks do succeed, there ap- -
parently will‘be available only $15 to $20 new billions
per annum for domestic reforms, which require: at least: ' .
$60 to $100 billions. As a nation, it seems we are
much more-inclined to talk reform than to display the )
political will required to bring it about.. In those

Tyccracken (1970) has offered the most comprehensive critique

of ‘the reform literature, -essentially on these grounds. 'He upholds
- the -0188,,8_1081,,;;84“9“191181.:-V_81,.U€'3,8 and:argues that,r_the-reﬁﬁmeré". .
prescriptions are essentially nonoperational or positively. harmful.

Lo
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domestic sectors where the nation does find the will

and the resources, it frequently lacks the necessary
know-how. The knowledge and gkills needed to provide

a vigble plan for social engineering are still rudi-
mentary. Frequently we are still’ guided by well-meaning
but inadequately conceptualized and poorly-worked-out
blueprints, by semi-utopian programs of which Silberman's
book is a recent example.

CONCLUSIONS AND POLICY IMPLICATIONS

Educational research has not produced impressive improvements in
education, and the results of compensatory programs have been often dis-
illusioning. It was pointed out earlier in this report that there is
little probability of significantly improving classroom performance
through the development of new instructional- techniques, more educa-
tional expenditures, or changes in the bureaucratic structure of the
schools, given the present. limitations of knowledge and current in-
stitutional’ constraints in the school- systems. The reform writers pro— a
vide a range of observafions which in their eyes help to explain the
failure of past educational innovation. . (1) schools’ and research ‘focus
on unimportant objectives, (2) for many students 1earning cannot . take

place in an authoritarian environment because children s needs and

~ abilities differ, (3) the substance of educational practice is 1arge1y

irrelevant and boring to the child, (4) children should not necessarily
be required to attend school. BT o

“The reform writers are often a part of the classroom, and they are'

'therefore closer to the problems that exist there than is the typical
researcher. of- course, these writers are probably not representative of--
v‘teachers in general, and there are opposing views. _ In fact, if the re-' .
_;form writers are at a11 correct t ere must be a 1arge opposing view,
?'.namely the widely held and socially reinforced view that supports con-
Vformity Howevor, one rarely finds supportive views expressed for the

current system that are based on a diagnosis of" what goes ‘on. in’ class-

‘rooms.‘ It 18. in the role of diagnosticians' that the reform writers

: and other observ rs can pla major role'"for 'r. y

"y':

) on: correct diagnosls if it is to' “;ome up 'with correct prescriptions.

el I . -,.~‘,._
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If these writers are correct: - and there is sufficient agreemwent

on these issues to give their i1deas some credibility -- then the kinds
of variables that researchers generally manipulate are indeed irrelevant

or at least of small importance. It 18 not surprising in light of all
this that the most promising trends in research are related to student-

treatment int:eraction and student- ~-teachker matching in terns of their
ability to. work together (Thelen, 1967). What is needed now is. a mar-
riage of t:he diverse approaches of scientific research and the observa-

tional diagnoses of the reform writers. . o o | o !

It is imperative that sweeping innovations be attempted, at least
r on an experimental basis. But the steps must be carefully planned, the
consequences considered, and the implementation proceed along carefully

designed paths. Title I and Project Head Start are probably not the way

to implement new programs, which need to be smaller in scale, more com-
prehensively planned and constantly monitored to avoid bad result:s.
However, any major social act:ion program is bound to produce highly
disturbing transient effect:s and these too need to be planned for in

the implement:ation program Finally, no single innovative system can _

" succeed all along all the dimensions of everyone s value system. Dis~- |
appoint:ment:s are inevitable. But the quest is not for perfectior'. It .

is for progress toward a more: effective educat:ional system.
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VIII. CONCLUSIONS

SUMMARY AND DISCUSSION OF FINDINGS

The Input-Output Approach

This approach focuses on the relationship between 'the amounts of
various resources that are provided to studentsl and’ their educatiOnal
outcomes (defined as cognitive achievement). Overall t"le input-ourput
studies provide very little evidence that school resources, in general
heve a powerful impact upon student outromes. When we examine the re-
sults across studies we find that school resources are not consistently
important. The particular resources that seem to be significant in one
study do not prove to be significant in other studies that include the

same resources in the analysis.

Background factors, on the other hand, are “always important. In
study after study a student 's background has a strong influence on his
educational outcomes. urthermore, the results are consistent acrcss
studies.r The socioeconomic status of a student 8 family - his parents
income, education, and occupation - invariably prove to . be significant

predictors of his educational outcome. '
i o - o
The role of peer-group influences is more complex. There is good

reason to believe that these variables are, in reality, measures of a
student's background or of his school district's selection and assign—r .
ment,policies.‘: On balance, there is little evidence ‘that a student s
classmates' exercise a strong, -independent influence on_ his.educational’

outcomes.

‘ The results from the input- 01 tput approach do not mean that_s‘chool‘ .
' resources fail actually or po*entially, to affect student youtcomes.“'
We. simply observe that so far these studies ‘have failed to show that }_
bschool resources do affe..t student outcomes. In particular, the studies
do not show what wou/‘Vd happen if the educationa“l system received a

massive increase or decrease in resources.
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The Process Approach.

The ¢pproach of the psychologist focuses on a very different as-
pect of education. Resources are taken as given or predetermined. What
matters here are the processes applied to students and the interactions
between teachers and students. For example, research may concentrate.
on the relation between teaching style and student achievement, or on

the effects of grouping on achievement.

We have divided the results into ,.'two parts: those derived from
studies of operating classrooms and those derived from ‘the laboratory.
For each set of results, we indicate the focus, the questions being

asked, and the answers to the questions.

Looking first at the classroom studies, we find the following:

.0 The research on teaching approaches, teacher differences,
-class size, and the’ like shows no consistent effect on |
student achinvement, as measured by standardized cogni-

tive tes ts "

o Work on instructional methods suggests no difference among" :

. methods, none currently appears ‘better than conventional.
‘methods. ' That is, in terms of differences in achievement,
conve'ntional methods -agppear as effective as_, say, teaching.' "
'by television, 'although the latter enables’"‘one to reach :

Vi .
far greater numbers of students. | ;

We consider the following results from the laboratory stud:l.es to ”
be particu]arly interesting and important' ,
,_"_9 ._work on the presentation of material suggests that it is not
o somuch tlhe'medium of :I.nstruction that is important as its o
sequencing and organization., There seem to be interaction |
”effects, individual methods of prssentation appear superior

"for some tasks and some students “but’ it is still hard to-

. L rr.»"“. :_‘ .'7_,
/o "The work on’ concept attainment, retention, and 1earning re— ,

'wards provides a number of positive findings, but the tasks

in the laboratory are 80 unlike classroom learning that there

it

' '-'march student characteristics tasks, and type of instructi on. o
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is a difficult problem of transiation. For example, the mecre
meaningful the material, the f,sster it is learned and the mcre
it is retained. But the definition of "meaningful" is a
laboratory one,. relating, 8y, to the difference between non-

sense sentences or syllables and those.that make sense.

o What are termed interaction effects seem to exist among var-
ious types of personality, methods of reward, ability to
grasp meaningful material and so on; but these. interactions

have not'yet been. studied in detail.

In sum, the process approach has not identified the very specific
student relations involved in learning and education. There seem to
be interactions between students and teachers, betwveen students and
methods between teachers and methods, and (most complex of a11) .among
students, teachers, and methods. The complex three—way interactions

have not yet been studied carefully. :

The OrLizational Approach

The work on educational organizations represents yet another ap-
- proach Schools are seen as institutions that have ro satisfy multiple
o goals and demands from internal bureaucracies, from the community, from
parents, and from students._ The - allocation of resources and. the choice
of processes in schools is seen not as the result of a rational decision-
making procedure but as the outcome of history, of interactions with
constituents and with govemment, and of simple trial and error. The
question being asked is, How can we make the schools innovative,-adep
'.tive, and flexible, particularly as social demands inc"ease and the com-

IR

position of the student body changes? ._~~"f5_:- o l.."]i

more, there have been few attempts to extract important organizational

et
,propositions from the _

'li terature. : The case studies provide some evi-'

L ‘dence for the following. =

IO i . ‘ - , l '-_T.;:;: \( R : . : . ‘.
o, There is a positive correlation between system size and ‘

¥ i-:',16’7 B

centralization. o

‘the rules for intemal and external validity are weak at best. ' Further—. o

-1€2~

I have reviewed their data to "gee what happened" and "digcovered" that
e e mathad. or whatever.

e ‘ .;away after two or three years if they are not reinforced. b
s‘_ much greater for the more highly structured programs, TN

e e a
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o The larger the educational bureaucracy and the more cen=

tralization, the less. innovation and ac‘{aptation there 1is
likely to be.

o -Rigidities in the schools can be overcome partly by choice

of ‘teachers and principals. However, teacher qualities

~that are. purchased — -8ay, experience — have little to do ,

‘with innovative teaching.
o Real innovation depends on the leverage that can be exerted

from outside the system --— by the federal govermment or by

_citizens.

The Evaluation Approach

This approach to educational research consists 'of ex post analyses

of comprehensive interventions in existing,

are characterized by a macro-view of educational interventions in which

treatments are. devoted toc groups of child
- In short, these studies ask whether 1arge-sca1e interven-

rather than what has been the ef-

ren in v"diverse programs taken

as a whole."
tions have had an effect in general
fect of any particular intervention.

Virtually without exception, ail the surveys of large, national
ry education programs have shown no beneficial results on

HWever, the evaluations on which 1“he surveys report are

compens ato
average .

-,.r L

often based upon suspect research designs.

Two or three smaller surveys show modest positive effects of com-

"pensatory education programs in the short run And a number of quite

" carefully designed interventions display gains in pupll cogni tive per-
in the short run In particular, pupils from disad-

formance —— again,
rounds tend ‘to show greater progress in more

° vantaged socioeconomi‘c. 'b'ackg

"“.‘._«highly structured‘p‘ grams

that many of the short-run gains from educational interventions fade '

2 Also, ‘this

S "fa.c’lé‘—o;l"‘l"

<, . .\

school systems. These studies

However, there is considerabl' evidence R

-163- -

been only sparingly put into practice, if at all. And there 1is cer-
tainly a possibility that they may prove to be much less effective

- e e Aemematratdone of
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The Experiential Approach :

The experiential approach is re‘presented by the literature of edu-
cational reform. The observer, either as researcher or participant,
observes and describes the way that the experience cf schooling: affects
the student in relation to himself, his peers, authority, and social
institutions. The measure, for these writers, is not educational out-
comes, as indicated by gtandardized tests, but rather the effect of the
gchool experience on people's lives, where cognitive vtesting; measures

nothing.

Because this literature is one of social reform, it is not subject
to the same tests of internal consistency as the approaches discussed
above. In effect there are two 2lements in this literature, description
and presc.ript:ion.1 The descript ion of the schools as constituted at the

present tine . almost invariably emphasizes a set of common themes:
o Schools are authoritarian toward students.

o Schools make little or no ‘allowance for individual dif-

ference's in learning styles and needs.

o Schools focus on methods ‘that stress rightness and wrong-
ness in learning, thereby destroying independence and
L creativity, as well as equippiny children poorly for ‘the |
-complexities and ambiguities of ‘the real world.' -

.0 Schools impose a certain set of social, cultural, and o
/ethical views on their students, thereby imposing feelings
' of inadequacy and resentment ‘on those who share neither '

‘v-"'f;those views nor. the traditions they imply-

\

o ‘.-Schools are mindless in the sense that they fail in any

\. Hoperationally useful way to question either the assumptiors |
_upon which they operate or the relevance of their approach

| | to. children s needs. PR R ‘

l’l’he writer 8 triple role as observer participant, .and social

Crvitiﬂ. necessarily ‘places’ ‘heavy pressure’ on his o jectivity in’ descrihing A

“the phenomena he observes. Nonetheless, there seem to- be. considerable
agreement in - respect to description. e . o fi

1-
i

ihi)

AP N
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The prescriptions are far more varied than the descriptive Te-
search. They range from recommendations for moderate reform within
the °vstem (Silberman) to abolition of the schools (Il1lich). In some

cases the value systems leading to the prescriptions are made explicit,

in others, not. In general, however, the experiential literature agrees
on the merits of educational systems that are less- structured, inore re-—
sponsive to individual diversity, and more decentralized bthen the cur-

rent system.

LIMLTATIONS 'OF AVAILABLE RESEARCH

Each approach is subject to substantive and methodological prob-
iems peculiar to itself. These problems were discussed in other
sections and will not be reviewed here. However, some research limita-

tions appear throughout educational research and have, we feel, special

importance.

First, educational outcomes are almost exclusively measured by

cognitive achievement. But the educational system has many functions

and many outputs. Cognitive achievement, in particular that part
measured by standardized tests, is only one aspect of student 1earning.
k.Higher cognitive processes (abstract reasoning, problem solving, and
creativity, among others) are obviously important educational outcomes
as is noncognitive achievement. Thus of the many and diverse kinds
oi student learning, almost all the educational research that examines
student learning is based on a narrow range of cognitive skills. There- |

fore, current. research cannot lead. to conclusive generalizations about

educati'onal outcomes because it cannot measure most of them well

| Second there is. virtually no examination of the cost implications
~of research results. By and large,' educational researchers have con-.
chntrated on, discovering effective educational practices. Virtually no .

‘attention has been: paid to the notion of cost-effective educational

practices., Research results are. thus difficult to translate into

*policy-»relevant statements. o

Third few studies maintain adequate controls over what actually-'i ; :;:f“"

goes on in the classroom as it relates to’ achievement. _ Data on

L
. . " . Lo : . . o,
‘1 ' . . R Do N R S
s ;. . AR .
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classroom transactions are the only source of information on the content
of the student-teacher relationship. Studies that omit transactions
data can hope to identify only broad associations among variables that
hold no matter what might be the nature of the relationship between v o
student and teacher. Thus researchers' results. may well be affected by

circumstances unrecognized in- their analyses.

Finally, the data uvsed by researchers are, ‘at best, crude measures

A
Py
\
A

of what is really happening. Concepts such as a teacher's ability to
! teach or a student's ability to learn are easily discussed, but ob-
jective measures of these abilities are extraordinarily ‘elusive; and
empirical analysis is based upon measurement. There is no way of
knowing the extent to which inconclusive. results stem from the re-
vsearcher s inability to measure the variables he includes in his.

analysis accuratel

CONCLUSIONS AND POLICY IMPLICATIONS_

With the limitations of research clearly_,.in;, mind, we return to -

the issue of educaiional effectiveness.g' ‘The first major implication

of the research is: . o IR -

" Researah has not identified a ‘variant of the sting'sys‘tem
that is conswtently reZated to student , educational outcomes.

The " term "a variant of the existing system 1s ‘used to describe the

broad range of alternative educational practices that have been re-

viewed above. We specifically include changes in school resources,

processee, organizations and aggregate levels of funding.

We must emphasize that we are not suggesting that nothing makes

a difference, or ‘that nothing "'works. "

Rather, we are saying that re— A
search has found nothing that consistently and unambiguouslx makes a
difference in students outcomes. The 1iterature contains numerous

"’"'examples of educational practices that seem to’ have significantly af-

b._ fected students outcomes.;' The problem is that there are invariably
other studies, similar in approach and method that find the same,edu—

’ cational practice to! be ineffective. And we have no clear idea of why;,
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a practice that seems to be effective in one case is apparently inef-

fective in another.

We must also emphasize that we are not saying that school does
not affect student outcomes. We have little knowledge of what student
outcomes would be were students not to attend school at all. Educational
research focuses on variant° of the existing system and tells us nothing

about where we might be withort the system at all.

Furthermore, nothing we have found in the educational research .
literature proves that our current educational system cannot be sub-
stantially improved. But the research results we review above provide
little reason to be sanguine.' Our general conclusion, so far, is that
there are few. consistent, p081tive, olicy-relevant findings. That is,
the research offers little guidance to what educational practices
should be implemented. This condition can arise because that is the
way the world really is, or because researchers have been asking the
wrong questions, or because the research methods used are not suffi-
ciently powerful, or because the. data are "bad." For whatever reason,
we can only say that the educational practices examined ‘thus far are

only weakly connected to student achirvement.___'

Finally, the educational practices for which school systems have
'traditionally been willing to pay & premium do not appear to make a
major difference in student outcomes. . Teachers' experience and teachers
advanced degrees, the two basic factors that determine salary, ‘are not
,clearly related to student achievement._ Reduction in class size,ia:;
favorite high-priority eform in. the eyes of ‘many school systems, seems
not to be related to student outcomes. In general the second major im-
| plication of the research (and the most important one for school finance)l

is:. v _

i Increasmg ea:pend‘btures on tradztwnal eduoatwnal practwes
_'-;1,8 not szeZy to unprove eduoatbonal outcomes substantzally

The third major policy implication of the research is.

There seem to be opportumtws for szgmfzcamt reductzon
>Or Iredzrectwn of . eduaatwnal expendttures mthout de-
orioratio _h‘j,_;m educattonal outcames. .




-156-

Researchers have examined many variants of the existing educational
system, As we have indicated, none of these variants has been shown to
improve educational outcomes consistently. A fact often overlooked is
that few have been shown to lead to .ignificantly worse outcomes either.
Consequently, educational research has provided a long list of equally
ef fective variants of the existing system. And, if these variants are
not all equally expensive, then choosing the least expensive provides
opportunities to redirect (or even reduce) costs without also reducing

effectiveness.1

Educational research consists almost entirely of effectiveness
tudies. There are very few cost-eftectiveness studies. The tremen-—
dous volume of "negative results - negative according to the peculiar
bias of educational research which seeks only improvement on the ef-
fectiveness side —— must surely contain many positive results in the
sense of indicating less costly methods of accomplishing as much as 1is

currently attained.

The research contains some evidence supporting a fourth major
finding:
Innovation, zesponszveness, and adaptatton in schooZ

. systems decrease with gize cmd depend upon exogenous
shocks to. the system. '

In other“words, large dystems are ]ess likely to be {nnovative, responri'“
sive, or adaptive than are small svstems. Further, whatever the size
of the system, innovation 18 not apt ‘to come from within the system.
”ﬁOutside pressures, from the community or from the federal”government,':
are likely to be needed. We note, however, that relatively little )
research has been directed toward these issues.- Hence, this finding |

»must be viewed as tentative.'

The implication of this tentative conclusion is clear. There.is
\

currently a good deal of interest in federal leverage and in the ques-—
tion of whether federal aid to the schools should be tied or untied.

e it ) v

. 1This conclusion applies only to questions of educational effec—
tiveness as now measured. LIt cannot be applied to justify situations
- 1in which constant or decreasing expenditures would impair the health

“,'or safety of children and stafﬂ
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The 1i terature that we have examined suggests that federal influence

is important in getting innovation into urban school systems, although
the hypothesis has not really been tested rigorously. '

Our féView of educational research supports a fifth major finding:
Educational research is seriously defictent in terme of

the size, scope, and focus of research efforts and in the
integration of research results. o

Beyond these specific limitations, educational research has tended to

be small in scale, narrow in scope, diffuse, maldistributed, and lacking
in focus. By comparison with other major sectors, the amount of re-
search activity devoted to educational problems is surprisingly small.
For example, the amount of resources allocated to agricultural research
and development is more thar four times as large, and health research

is allocateﬂ more than 13 times as much. Moreover, educational re-
gsearch is,a relatively recent development. Quantitative research on
American education goes back to the work of Joseph Meyer Rice in the
1890s; but significant levels of activity did not begin until the late
1950s when first the National Science Foutidation, then the Office of
Education, began to fund a wide range of research activities. A com-
parison of R&D communities by institutional affiliation shows that edu-
cational research is very unlike other R&D sectors in the economy because
colleges and universities perform the majority of R&D in the educational ‘
sector. The academic community tends to conduct relatively small studies

on a part-time basis and to concentrate on basic research. Furthermore,
educational research has tended to be the almost exclusive doinain of the
psychologist. Only recently has it begun to attract the attention of

more than a handful of well-trained researchers in other fields.1

The body of educational research now available leaves much to be
desired, at least by comparison with the level of understanding that
has been achieved in numerous other fields. This does not reflect the

quality of the contemporary educational researcter, but rather the

" 1See Levien (1971) for a discussion of the current state of
educational research.

A
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nature of the research community and its history. The typical educa-
tion study 1is not fcvunded on a wealth of previous knowledge and under-
standing nor is it &ireccéd toward the needs of the educational policy-
maker. There are virt.ually no research-based, problem-solving units
in the typical operating agency. In 1968 there were only 1,300 man-

years devoted to reszarch, development, OT innovation in the almost

20,000 state and local education agencies; most of that was devoted to

,_ testing and to gathering statistics (Levien, 1971).
! Finally, the sixth major implication of our work is:

! : Research tentatively suggests that improvement in student
' outoomes, both cognitive and noncognitive, may require

*

: gweeping changes in the organiaation, setructure, and oon-
i duct of educational experiences.

This inference follows from the first four conclusions cited
above, as well as from the testimony of the experiéntial approach.
Even the fifth conclusion, which cites the prucity of educational re-
gearch, tends to reinforce this point, because it implies that marginal
changes in research will be inadequatz to point clear directions for
educational improvement. The next subsection offers hypotheses that

are broadly consistent with the "sweeping change' inference.

WIERE DO WE GO FROM HEXE? THE SUBSTANTIVE ISSUES

Our review of educational research found little association be-
tween various educational pfactices — resources, processes, organiza-

tions, and so on — and students' educational outcomes. We also in-

interaction, and inappropriate froms of education. Although they have
been recognized in the past by many educational researchers, they have
not been carefully investigated to any great extent. They are
potential explanations of why rasearch has not revealed the expected

connections between educational processes and educational outcomes.

Non-School Factors

There is considerable evidence that non-school factors may well
be more important determinants of educational outcomes than are school

i

ferred reasons why this seems to be so: the role of non-school factors,

2
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factors. The research repeatedly finds high correlations between stu-
dents' socloeconomic backgrounds and educational outcomes. A variety
of hypotheses as to why this relationship seems so powerful have been 5

put forward.

o At one extreme, there are some who argue that genetic differ-
ences among children are associated with their racial, cul-
tural, or social backgrounds. According to this view there
are differences among children with respect to their learning
ability, and these differences are, in turn, correlated with

their environnments.

o Others have argued that environment is correlated with educa-
tional outcomes because much of the child's learning occurs
outside of school. The child raised in an environment of

poverty is seldom exposed to museums Or libraries, lives

in a home where few books are present, and generally is not

exposed to the variety of educational experiences available

to the advantaged child.

o A third and spmewhat related view also argues that much of a
child's learfxing occurs outside school. What children learn
outside school, it is argued, depends upon what their environ-
ments offer to them by way of experiences. Thus the child
raised in an environment of poverty learns 'as much' as a
child raised in a middle-class family; but precisely what
he or she leams is quite different from what the middle-class

child learns. However, this argument goes on, the tests or

measures of educational outcomes are oriented toward the
middle class and, roughly speaking, give fuil value to what
the middle—class child has learned outside school but only
partial credit to what the poor child has learned outside
school.

o 6till others have argued that a child's backgiound influences
his educational outcomes by affecting his attitudes. According
to this view, the disadvantaged child lacks motivation or

Q does not aspire to educational success. His parents are

176
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likely to have attained relatively low educational levels.

He faces racial and/or class discrimination which reduces
his prospects of success (compared with the middle-class
child) despite his educational attainment. The general
thrust of this argument is that the disadvantaged child is
not encouraged, either directly (e.g., by parental pressure)
or indirectly (e.g., by observation of the "payoff'' of educa-

tion to others like himself), to seek succéss in the schools.

The above are but a few o.f the many hypotheses as to why educa-
tional outcomes seem to be -maffected by variatioms in educational
practices. They are not necessarily the most likely to be true, but
they illustrate hovw a broad range of background factors may be adduced

in asserting their domination of educational outcomes.

None of this means that schools do not or cannot affect outcomes
but it does imply that factors outside of the schools have a strong
influence on students' educational outcomes, perhaps strong enough to
"gwamp" the effects of variations in educational practices. This is the
important point: Are our educational problems school problems? The
most profitable line of attack on these educational problems, under this
hypothesis, may not be through the schools at all. But we have very
little knowledge as to how and to what extent educational outcomes are
affected by non-school factors. We can only observe that there is con-
siderable evidence that non-school factors are closely associated with
students' educational outcomes. The best information we have, regardless
of the deficiencies we have noted, is that schools do not now have a
tremendous impact on the achievement that does occur. Therefore, it is
logical to infer that the whole substantive area of non-school learning

deserves much more attention than it has received from past research.

Interaction

There i8 some (weak) evidence that the impact of an educational
practice may be condit:ional on other aspects of the sit:uat:ion.l Simply
stated, this hypothesis argues that teacher, student, 1nst:ruct:ional

ISee, for example, Thelen (1967).
vest
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method, and, perhaps, other aspects of the educational process interact
with each other. Thus, a teacher who works well (1s effective) with
one type of student using one method may accomplish far less when work-
ing with a different type of student, even if using the same instruc-
tional method. Accordingly, the effectiveness of a teacher, or method,

or whatever, may vary from one situation to another.

We have discussed the notion of interaction at length in Section IV
and will not repeat that discussion here. The important point to be
made is, perhaps, that research has not discovered an educational prac-
tice that is consistently effective because no educational practice
always 'works'" regardless of other aspects of the educational situation.
Interaction may explain why educational research has thus far failed
to identify any educational practice that is consistently effective.
There may not be.any universally effective educational practices.

Thus far, teachers (or students) are generally viewed as inter-
changeable within broad constraints. Educators voice concern if, say,
a sixth-grade teacher is asked to teach the third grade, or if a science
teacher is assigned to an.English class. But if a sixth~grade teacher
is teaching éixth-graders, few have asked whether that teacher would
be more effective if assigned to teach a Jdifferent set of students.
If interaction in fact exists, it may be possible to assign teachers
to students so that each teacher (and stucent) is working with the
particular type of student (and teacher) with whom he or she is parti-
cularly effective. Thus, the concept of interaction should be viewed
as not only a potential explanation of our inability to identify con-
sistently effective .educational practice, but also as a prospective
path toward improving educational outcomes.

We must emphasize that we now know very little about interactions.
There have been few attempts to examine interactions, and there is some
controversy among educational psychologists as to whether interactions
actually exist. Most of the evidence for the existence of interactions

comes from ex post rationalization of research results. That is, some

researchers, confronted with unexpected results in their analyses,
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have reviewed their data to "gee what happened" and "digcovered'- that
there was interaction among student, teacher, method, or whatever.
The possibility that any given teacher may be more Or less e’ fective

when working with one group of students than when working with another

is too important to overlook and is therefore another priority field

for research.

Differenﬁ Forms of Education

Finallv, there is a suggestion that substantial improvement in
! educational cutcomes can be obtained only through a vastly different
form of education. Those who argue this hypothesis quest:ion whether
the educational system, as currently constituted in the United States,
can be substantially improved. It is seen, at the extreme, as being

a bureaucratic, rigid, unresponsive structure that no amount of margi-

nal change can improve. Both the organizational approach and the ex-

perimental approach argue for this hypothesis.

In some cases, critics of the system focus on the organization of
: the school's basic unit, the classroom. They argue that traditional
, | instructional practices fail to capitialize on children's natural
¢ curiosity and intcrest in learning. Team teaching, the use of audio-
visual aids, and other instructional methods make little difference,

according to these critics, so long as the child is forced to devote

his attention to the teacher's choice of topics. Open schools, schools
without walls, and che like are seen as being the solution.

Other critics have found fault with the incentive structure in
the schools. They argue that rewards and penalties are distributed
among teachers and administrators according to implicit rules that
emphasize factors unrelated to educational effectiveness. Those who
gshare this perspective tend to argue for systems in which incentives
are directly tied to educational outcomes, such as voucher systems,

perforwance contracting and so on.

Research tells us little about how effective these vastly differ-

ent forms of education might be.l They are novel systems that nave

ERIC l3ut see Carpeater and Hall (1971)
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been only sparingly put into practice, if at all. And there is cer-
tainly a possibility that they may prove to be much less effective

F rhan the current system. Large-scale experiments or demoas trations of

these vast:'ly different forms of education should be implemented and

carefully observed and evaluated.

WHERE DO WE GO FROM HERE? THE METHODOLOGICAL ISSUES

f The policy results also raise anotﬁer issue: What kind of re- ?
search is now possible and worth doing? To begin, we consider this ;
issue for each approach separately; then we raise the question of what

is now needed to create real policy analysis for education. First,

with reivect to the input-output approach, only one of the studies
| analyzed (Hanushek, 1970) was able to match .student achievement with

resources — in particular, teachers -- to which the students were

actually exposed. (Ordinarily, student achievement s matched to

NEREMIAEAD - AN

average school resources). This study found that teachers make a dif-
ference (for ethnic majority students), but it was unable to identify
what qualities of a teacher make a difference. Thus, some research

should be devcted to pushing this enterprise further. But this means

that more resources will have to flow into creating new data. None of

the currently used and widely analyzed data sets — EEOS, Talent,

1 Ysnee

Plowden -- enables the investigator to match individual achievement

with individual resources.

For the process approach it is important to pin down the inter-
action effects. This will require complex experimental designs. We
also believe that it is important to work on translating promising
research and development r:sults into the vperating classroom. This

will mean a mich closer scrutiny of the R&D experiments themselves

and ‘of the means of disseminating &nd evalusting results.

The organizational approach is one of the least rigorous am'l
robust. The kinds of questions we want answered about educatirmal
organizations need to be expressed more clearly, and the sampiing
procedures need to be improved. A balance must be struck between the
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in-depth richness provided by small samples and the generalizability
provided by large ones. The organizational approach has a close re-
lation to alternative financial structures. It 1is hard to influence
the choice of processes or resources within schools or classrooms from
outside without' creating massive problefns of control. It may be pos-—
sible to influence educational organizations through new financial
schemes, but the organizational approach has as yet not identified
effective methods for applying that influence.

The evaluation app.roach 1s the mest policy-oriented of those con—
sidered here. 'I"nereih lies its greatest strength and also its greatest
weakness. In large program evaluations, across many individual pro-
jects, the basic ques tion to be answered is, to what extent was the
program successful in general? Thus, large-scale evaluations tend to
lump together individually successful and unsuccessful projects to
arrive at a general conclusion about program effectiveness. This
general assessment provides an estimate of what would happen if the
program were implemented elsewhere, which is extremely useful to know.
On the other hand, large program evaluations are seldom sufficieatly
detailed to explain why some projects succeeded while others failed.
But this is, perhaps, the more important information. Evaluators
clearly must pay much more attention to the differences between suc-
cessful and unsuccessful projects within programs. 1f these differ-
ences can be identified and understood, the successful projects should

be used as mode.s for further within-program development.

We feel that the books and articles that make up the reform liter-
ature have provided insights rather than answers. These insights
must be checked, verified, refined, and extended. We need to develop
methods of analysfs that will allow us to distinguish the effects of
the ways in which schools are organized, the way in vhich a particular
school is organized, and the perscnalities of a particular set of in-
dividuals. Thus, an elementary gchool teacher may tell us that the
children in her school are brutalized. We have to be able to determine
whether or not this situation stems from the underlying structure of

our achools. Does the way in which we go about providing elementary
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education "build in" incentives thet stimulate such treatment? Or,
alternatively, does this gituation come about because of the way a
particular school or school district is structured? Or, is this
behavior a function of the types of people that happen to staff that
particular school? In short, the reform literature describes the path-
ology of the schools. In this pathology idiosyncratic, or applicable
to a wide range of schools? Can the prescriptions of the reformers

be translated into operational planning and generalized to a wide

range of schools? If they can, would their prescriptions be acceptable
to the clientele of the American education system -- in other words,

to all of us? There is, after all, gsubstantial evidence that most
Americans think the schools do.pretty well now. If major increases

in effectiveness require fundamental restructing of education, then
effective reform might “e unacceptable to the public even if costs were

thereby reduced.

We believe three things are needed in educational policy analysis.
First, it will be necessary to merge the varlous research approaches.
If economists want to fit educational "production functions," they
will have to revamp the approach completely to include in their models
specific processes and organizational factors that affect students,
as well as interaction effects. The failures of the input-output ap-
proach are, in fact, causing everyone to look more deeply =2t funda-
mental assumptions about education. And so the economists find them-
gelves .face to face with the psychologists and educators, being forced
into a detailed analysis of what goes on in schools and classrooms.
Second, we simply must measure education in relation to many more out=
comes and dimensions (including time) than is currently being done.
More resources must be devoted to designing new measures and instru-
ments, and research will have to focus on outcomes over time. Organ-
jzationally, this implies some permanent institutional arrangement
that will keep the long-run research policy relevant. Third, cost
considerations must be brought into analyses. We ar. slmost certainly
overlooking many opportunities to redirect scarce educational re-
sources effectively and will continue to do so until a firm base of

cost-ef fectiveneso research is built.
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We have consciously avoided any explicit discussion of the aims
of education for two reasons: A study of those aims was not part of
our charter; fhrthermore, since such-a study would rely ultimately on
personal values, the researcher is no more competent than ény other

citizen to solve these issues.
Yet as James has said (1971):

We have been notably unsucces‘sful as a society in this
century in stating our aims of education. The prospect of
allowing ourselves to be pressured by narrow concerns, driven
by casual circumstances == like our rather uncritical embrace
of "accountability' —— to set trivial goals for our educational
institutions is appalling. We desperately need, for the long
range, not to preoccupy ourselves with the trivial, but to
shape our goals to fit our broadest perception of the needs
of human life, and to challenge our model-builders to reach
toward them, and to be critical of failures to reach them.

Our review here of what is known about educational effectiveness
is a first short step to responding to that challenge, by identifying
the limitations of our present knowledge and methods and pointing out
possible paths toward improvement. The larger task set forth by James
can only come from interdisciplinary efforts of an intensity, breadth,
and continuity heretofore unknown, but not by that token unattainable.
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Appendix A

INPUT-OUTPUT STUDIES

This appendix lays out in some detail the studies examined in the
input-output approach -- the first of the five approaches discussed in
the text. In addition to reporting the resulte'claimed for particular
studies, we have made some effort to explain what each analyét did.
For each of the 18 studies discussed here, the reader will find the

following:
0 Author(s) , title, publisher,.date

o Unit of analysis: whether analysis was applied to
achools or to individual students

o Sample size and description

o Kinds of data

o List of variables (all independent and dependent
variables are included)

0 Procedure: what the analyst did as well as the
techniques used '

o Results
The studies are arranged in chronological order.

'William G. Mollenkopf and S. Donald Melville, A Study of Secondary
Sehool Characteristice as Related to Test Soores, Research
Bulletin RB-56-6, Educational Tésting Service, Princeton, 1956,

UNIT OF ANALYSIS

School.

SAMPLE
' (a) 100 schools (9,600 ninth graders), (b) 106 schools
(8,357 twelfth graders). .
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DATA

Independent variables were drawn from a questionnaire filled out
by principals. Dependent variables were drawn from special tests ad-
ministered in the schools at the'requeet: of the Educational Testing

Service (ETC).

VARIABLES

Independent

! 1. Number of school facilit:ies'(e.g., auditorium, gymnasium).

2. Percent full-time teachers five or more years college training.
3. Percent full-time teachers five or more ycars experience.

4. Percent full-time teachers aged 36-60.

5. Years of experience of principal.

6. Degree level of principal.

7.. Percent principal's time-supervision.

8. Percent principal's time-administration.

9. Number of special staff.

10. Pupil/teacher ratio.

11. Drop-out index [(a) 12th graders/10th graders;
(b) 9th graders/7th graders].

12. ADA/number pupils 7th grade or higher.

13. Avérage class size.

14. Public library in region.

15. PTA members/number pupils 7th grade or higher.

16. Percent graduates entering college.

17. Percent support from state aid.

18. Average teacher salary.

19. Supplies and library expenditure/number pupils 7th grade
or higher.

20. Percent fathers high school graduate.

i 21. Percent fathers emplcyed as professionals.

22. Percent fathers employed as farmers.

23. Percent fathers employed as craftsmen.

24, Rate of growth of community, 10 years.

L 185
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: 25. Size of community (urban/rural).
’ 26. Number of pupils in school, 7th or higher.
27. South or non=South.

|
Data were collected for seven additional independent variables l

——

that were discarded a priori.

Dependent

S R EX Y T
S

1. Vocabulary test score.
2. Sentence completica test.

3. Arithmetic reasoning test.

4., Arithmetic computation test.
‘ 5. English achievement test.
6. Social studies achievement test.

7. Science achievement test.

PROCEDURE

Questionnaires were sent to 1,877 hizh school principals. Replies
were obtained from 844 (560 indicated willingness to administer tests).
A stratified sample (by independent variables 3, 16, and 17, selected
by factor analysis of independent variables) was chosen from among these.

Mean aptitude test scores (numbers 1-4) were calculated for each

scliool. Inlependent variables were dichotomized near the median and

J e s i

correlated with mean test scores. Based on these simple correlations,
six independent variables (numbers 14, 17, 19, 20, 25, 27) vere chosen

for further study.

Parts 1 and 2 of the aptitude test were combined to obtain a ver~
bal score. Parts 3 and 4 were combined to obtain a quantitative score.

e T

For each four-way combination of the six independent variables, a mul-

tiple correlation coefficient for each score was caleulated for the
9th and 12th grade samples. Variables number 19 and 27 consistently
appeared in the combinations yielding high correlations.

The simple correlation matrix shows that fi{ve other varisbles were
gometimes correlated with the achievement test scores (numbers 9, 10,
13, 16, 21). Stepwise regression was used eight times (9th and 12th
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graders by three achievement scores and total achievement score) to
choose from among these 11 independent variables. Regression coeffi-
cients are reported, but no significance levels or standard errors are

given. Rz vas generally higher in 12th grade equations.

RESULTS

Average class size and percentage of last year's graduates who

went on to college occurred most often.

James Alan Thomas, Efficiency in Education: A Study of the Relation~
ship Betveen Selected Inputs and Mean Test Scores in a Sample of
Seniop High Schools, unpublished Ph.D dissertaticn (microf.),

Stanford University Library, 1962.

UNIT OF ANALYSIS

School.

SAMPLE
206 schools in commnities between 2,500 and 25,000 population.

DATA

School output and input data were dramn from Project TALENT data

bank. Data on sucioeconomic characteristics of home and community were

drawn from the Census.

VARIABLES

Independent

1. Size of 12th.grade class.

2. Median starting salery —— male teachers.

3. Expenditure/pupil (Grades 9-12).

4. Type of scheol (academic versus comprehensive) .
5. Grades included in school (10-12, 9-12, etc.).
6. Number of days in school year.

7. Average class size, science and math.

8. Average class size, non-science.

| A8Y
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! 9. Average amount of homswork expected.

10. Number of study hall periods /week.

11. Number of books in school library.

i 12. Age of building.

13. Provision for grouping.

14. "edian starting salary -- female teachers.
15. Average experience of teachers.

16. Presence of guidance program.

"17. Tom population.

18. Adult (in town) median years of schooling.

19. Unemployment rate.

20. Percent labor force in manufacturing.

21, Median family income.

22, Miles to nearest city larger than 100,000.
23, Percent rural famm.

24. Percent children in private schools.

25. Percent population born in state.

26. Percent employment white collar.

27. Percent owner-occupied homes.

28. Quality of housing.

29, Average daily percent absent.

30. Delirnquency rate.

31. Percent dropouts after entry into 10th grade.
32. Percent males who went on to college last year.

— et

Dependent

‘ 1. Information test, 10th grade, boys.
2. Information fest, 10th grade, girls.

3: Information test, 12th grade, boys.

4 Information test, 12th grade, girls.
‘ 5., English test, 10th graders, all.

6. English test, 12th graders, all.
7. Reading comprehension, 10th graders, all.
8. Reading comprehension, 12th graders, all.
9. Creativity, 12th graders, all.

188
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10. Mechanical masoning, 10th graders, all.
11. Abstract reasoning, 10th graders, all.
12. Abstract reasoning, 12th graders, all.
13. Mathematics II, 10th graders, all.

14. Mathematics I, 12th graders, all.

15. Mathematics II, 12th graders, all.

| 16. Mathematics 11I, 12th graders, all.

1 17. Physical science, 12th graders, boys.
18. Mechanics, 12th graders, boys.

PROCEDURE ;
A stepwise, multiple regression was run for each of the 18 depen-
dent variables. All independent variables were considered in every 1

case.

RESULTS : g
Rz ranged from .77 to .87. F tests indicated very significant R |
in every case (minimum F is 8.12; maximum F, 17.40). 1In one regression

equation (dependent varisble number 18) , all 32 independent varisbles ;
were significant at the 1 percent level. (Beta coefficients were ali 3
{

at least 10 times their standard error.) Consistently significant pos—
itive (negative) variablesware 1-4, 6, 11, 12, 14-16, 18, 21, 2, 25,
27, 28, 31, 32 (5, 7-9, 29) . Consistently insignificant variables were
10, 13, 17, 19, 20, 22, 23, 26, 30.

3
Gl Charles Benson et al., State and Local Fiscal Relationships in Publie
Education in Califormia, Report of the Senate Fact Finding Commi ttee

Revenue and Taxation, Senate of the State of California, Sacramento,

March 1965.

UNIT OF ANALYSIS

School District.

SAMPLE

Fifth-grade pupils in 249 California school districts.




-173-

DATA
Data on socioeconomic variables for districts! attendance areas
were collected from 1960 Census. Data on school resources were obtained

from district records.

VARIABLES ;

Independent

1. District taxes/total income.

2. State aid/total income.

3. Other aid/total income.

4. Total income/ADA.

5. Instructional expense/total expense.

6. Instructional expense/total ADA.

7. Total expense/total ADA.

8. Percent teachers in highest salary yuartile.

9. Percent teachers in lowest salary quartile.

10. Percent teachers in provisional salary quartile.

11. ADA/teacher.

12, Teachers/aduinistrators.

13. Mean teachers' salary.

14. Mean administrators' salary.

15. Teachers'/administrators' salary. 3

“ 16. Teachers' salary/ADA. i
17. Administrators' salary/ADA. -

18. Median household income.

19. Median adults' education.

20. Unemployment rate.

21. Percent persons under 18 living with both parents.

22. ADA.

23, Size of attendance area.

24. Assessed value/ADA.

25. Tax rate.

St o G WA,

‘ %
Dependent |

Score on reading achievement test. )
!
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PROCEDURE

The cample was divided by size of district (in ADA) into three sub~

samples. After preliminary inspection of simple correlations, ten in- ,
dependent variables (numbers 4, 6, 8, 9, 11-14, 18, 22) were included :
in a stepwise regression for each subsample.

RESULTS
| For the smallest size category, independent variables 6, 8, 18,
and 22 vere significant and positive. Independent variables 9 and 12

were significant and negative.

|

For the middle-sized districts, independent variables 8, 13, and §

18 were both positive and significant. Variables 12 and 22 were nega- §
4

tive and significant. ]
|

i

g

i

For the iargest districts, independent variables 8 (=), 12 (),
and 18 (+) were significant.

Jemes S. Coleman et al., "Pupil Achievement and Motivation," Chapter 3,
Equality of Educational Opportunity, U.S. Department of Health,
Education, and Welfare, U.S. Office of Education, OE-38001,
Washington, D.C., 1966, pp. 218-333."

UNIT OF ANALYSIS !

Individual/School.

SAMPLE

645,000 students in the lst, 3rd, 6th, 9th, and 12th grades in
about 3100 schools.

*The Coleman report is a massive document presenting the results
of research into a number of educational problems. We are concerned
here only with that segment of the report that deals with the rela-
tionship between school resources and background factors and student
outcomes.

|
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P DATA

| 1170 high schools were raadomly chosen within a stratificd sampling
a scheme. Every elementary school that sent over 90 percent of its gradu-
,3 ates to a selected secondary school was included in the sample of elemen-
tary schools. The remainder of the elementary school sample vas selected
from ott.er feeder schools by a stratified, random process. The total
elementary school sample contained 3223 schools. School resources were
derived from questionnaires applied to school superintendents, princi-
pals, and teachers. Background factors were drawn from questionnaires

applied to individual students. Student outcomes were obtained from a
battery of tests administered under ETS direction. Both principal and
pupil questionnaires were obtained from 689 high schools.

VARIABLES

Independent

1. Reuding material in aome.

2. Possessions in home.

3, Parents' education.

4., Number of siblings.

5. Parenis' educational desires.

6. Parents' interest.

7. Integrity of home.

8. Changing schools.

9., Foreign language in home.
10. Uxbanism of background.
11. Control of environment.

i2. Self concept.

13. Interest in school.

14, Homework.

15. Preschool.

16. Number of students in schuool in grade.
17. Nonverbal mean 8core.

18. Verbal mean score.

19. Proportion Negro in grade.

192
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-t tmn

20. Proportion white in grade.

21. Proportion Mexican-American in grade.
22. Proportion Puerto Rican in grade.

23. Proportion Indian in grade.

24, Proportion Oriental in grade.

25. Proportion other in grade.

26. Average white in class last year.

27. Average white throughout school.

28. Proportion definite plans for college.
29. Proportion mother attends college.

v > v

30. Proportion mother wishes excellence.

31. Proportion own encylopedia.

32. Proportion college prep curriculum.
33. Proportion read over 16 books.

34. Proportion member debate club.

i 35. Average number science courses.

| 36. Average number language courses.
37. Average number mathematics courses.

38. Average time with councelor.

S B AN L A,

39. Proportion teachers expect to be best.
40. Proportion no chance for successful life.

41. Proportion want to be best in class.

42, Average hours homework.

43. Teachers' perception of student quality.
44. Teachers' perception of school quality.
45. Teachers' SES level.

46. Teachers' experience.

47. Teachers' localism.

48. Teachers' quality of college attended.

Al T T

49. Teachers' degree level.

50. Teachers' professionalism.

51. Teachers' attitude toward integration.

52. Teachers' preference for middle~-class students.
53, Teachers' preference for white students.

54. Teachers' verbal score. -

LRIC 193
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55. Teacher ' variation in proportion of vhite student taught.
56. Teachers' proportion male.

57. Teachers' proportion white.

58. Teachers' proportion certified.

59. Teachers' average salary.

60. Teachers' number of absences.

61. Teachers' attended institute for disadvantagad.

62. Teachers' attended NSF imstitute.

63. Pupils/teacher.

64. Percentage makeshift rooms.

65. Specialized rooms and fields.

66. Science lab facilities.

67. Library volumes/student.

{ 68. Extracurricular activities.

69. Separate classes for special cases. A
70. Comprehensiveness of curriculum. {'
71. Number of specialized teachers and correctional personnel.

72. Transfers.

73. Number of types of tests given.
74. Movement between tracks.

75. Accreditation index.

76. Days in session.
77. Age of texts.
78. Part-day attendance.

79. Teacher turnover.

80. Guidance counselors.

81. Attendance.

82. Perceut graduates who go on to college.

83. Principal from teachers college.
' 84. Principal's salary.

85. School location (urban/rural).

86. Length of academic day.

387. Tracking.

88. Accelerated curriculum.

89. Promotion of slow learners.

e R e
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90. Attitude toward integration.
91. Instructional expenditure/pupil. ';
92. School board elected. 5
93, Teachers examined. i

Dependent

1. Score on nonverbal test.

2. Score on general information test 1.
3. Score on general information test 2.
4. Score on general information test 3.
5. Score on general information test 4.
6. Score on general information test 5.
7. Score on general information total.

8. Score on verbal test.

9. Score on reading test.

10. Score on mathematics test.

PROCEDURE

shple correlation matrices were constructed and examined. The
60 independent variables that appeared to be most irportant were selec-
ted and used for all grades. (At lower grades some variables were non-
existent, reducing the total at those grades.) Preliminary regressions™ -
were then run and further variasbles deleted. Final analyses were con-
ducted on 6th, 9cth, and 12th grade samples stratified, at each grade
level, by race and region (North/South) .

In each case a sequence of regression runs was made in which blocks
of variables were added to a regression and the additional explanatory
power of each block of variables was calculated. Regression coefficients

and tests of significance were not reported. Background factors are

always entered prior to any of the three main categories of variables:
student-body variables, school facilities and curriculum measures, and
teachers' characteristics. Verbal achievement is the only dependent

variable for which results are reported.
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®
RESULTS

Background Factors

Eight background factor variables (numbers 1-7 and 10) explained
about 15 percent and 10 percent of the varisnce in the achievement of
Southern and Northern Negroes, respectively. The explanatory power of
background factors for Northern and Southerm whites was about 20 per-

cent in each case.

School Facilities and Curriculum

chool Facilitiles and At
In general, measures of s~hool facilities and curriculum accounted
for an extremely small amount of variation in student achievement.
Eleven variables (numbers 16, 66-68, 70, 74, 80, 85, 87-88, and 91)
were used to mcasure facilities and curriculum. Instructional expen-
ditures per student (91) accounted for less than .3 percent of the var—
iation in schievement after the six "ob jective" background factors
(1-4, 7, 10) were controlled for three of the four major Subgroups.
For Southern Negroes, this variable accomnted for about 3 percent of
the variation in achievement after background factors were entered.

The unique contribution of the school facilities and curriculum
meagsures varied among grade levels and race/region subgroups. But the
only cases where the additicnal explanatory power of these eleven var-
iables (entered after the six "ob jective" background factors) exceeded
about 3 perceat were, again, Southem Negroes. There, these variables

generally added about 8 percent.

Teachers' Characteristics

Seven teacher variables (numbers 45-47, 49, 52, 54, and 57) were
selected. Controlling for the six "ob jective" background variables,
teachers' characteristics contributed between 1 and 2% percent explana-
tory power for whites, about 3 percent explanatory power for Northem

Negroes, and about 8% percent explanatory power for Southern Negroes.

%

Results are reported for five grade levels by ten
racial/regional subsamples. We will concentrate on the
9th and 12th grade results for Northern and Southern Negroes

and whites.
196
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Studant-body Characteristics

Five student-body variables (numbers 28, 31, 42, 72, and 81) ac-
counted for far more variation in the achievement of minority group
children than did ary attributes of school facilities and somwhat more
than did attributes of staff. Controlling for the six "ob jective" back-
ground fantors and eleven school characteristics (facilities and cur-
riculum), student~be.v characteristics added about 4 percent to the
explanatory power ~f the Negro regressions and ghout 1l percent to the
explanatory powui of the white regressions.

The varishie, proportion white students in school, had a nagligible
effect upcn waite achievement under all conditions. Tsr Negroes the
variable added to the explanatory power of an equation that includes
the six "objective'background factors and instructional expenditures
per pupil: 1% to 3 percent if no other varisbies are controlled, and
a negligible amount if student-tody characteristics are also controlled.

Total Ispact

The six background factors accounted for about 13 (7%, 16, ) per-
cent of the variance in the achievement of Southern Negroes (Northern
Negroes, Southern whites, Northern whites). The seven teacher charac-—
teristics added about 8 (3, 2%, 1%) percent to the explanatory power
of the equation. Adding the eleven school variables increased the re-
gression's explanatory power by atout 3% (2, 1%, 1) percent. Finally,
adding the student-body variables increased explanatory power by about
2 (2, 1, 3/4) percent. Overall, thesn, the production function accounted
for about 26 (15, 20, 19) percent of the variance in students' verbal

achievement.

Jesse Burkhead, Thomas G. Fox, and John W. Holland, Input and Output
in Large City High Schools, Syracuse University Press, Syracuse, 1967.

UNIT OF ANALYSIS

School.
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SAMPLE

[

(a) 39 Chicago schools, (b) 22 Atlanta schools, (c) 177 Project
TALENT schools.

DATA

o e N T et - yenpe

Chicago and Atlanta data were drawn from school distriet records.
The TALENT sample was drawn from Project TALENT file. Occasional var-

iables were drawn from the Census.

VARIABLES :

Independent

1. Median family income in school's attendance area (Census).
. ADA,
. Apge of building.

e vt wen e

A E e e B AT A e ¥ e 7

. Textbook expenditures/pupil.

. Median teacher experience.

. Percent teachers with M.A. or higher.

. Teacher man-years/pupil.

2
3
4
5. Materials and supplies expenditure/pupil.
6
7
8
9

. Administrator man-years/pupil.

10. Auxiliary man-years/pupil.

Dependent

i et

1. Percent llth graders in "stanines'" 5-9 on IQ test/percent i8
11th graders in stanines 5-9 in norm group for test. (A /
stanine is an interval along a nine-point, ten-equal-interval |
line.)

2. 1Identical index calculated from a reading test. _ |

‘ 3.  Percent dropouts, llth grade. . K L ‘

4. 7Percent 11th graders expressing college intentions.

5. Residual from simple regression of 1llth grade IQ index

on similarly defined index for that year's 9th graders
in same school. '

6. Identical index calculated from a reading test.




Independent

1
2
3
4
5.
6
7
8

A=
L}

Total experience/pupil.

Library experience/pupil.
Average teacher salary.
Enrollment/teacher.

Teacher turnover.

Registration beginning of year.

Median family income in school's attendance area (Census).

ADA.
Age of building.

Dependent

School median on verbal test, 10th graders.
Percent male dropouts, all grades.

Percent graduates who went on to college.

Residual from simple' regression of 10th grade verbal test

median on 8th graders median score on same test that year.

Independent

Books in library/12th grader.

: 1.
2. Mean class size.
I . Beginning salary, male teachers.
| . 12th grade enrollment.
. Median family income in attendance area (Census).
J 6. Age of building.
' 7. Median teacher experience.
E 8. Total expenditures/pupil.
b E Dependent
? 1. 12th grade reading scoreé, school mean.
2. Percent dropout, all grades.
3. Percent graduates who went on to college.
4. Resi_duai of mean 12th grade readang score regressed on .

mean 10th grade reading score, same test, school, year.

o s
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PROCEDURE

Steywise multiple regression for each dependent variable.

RESULTS

(a) Nothing significant showed up in the IQ residual regression.
Famlly income was significant positive in reading and IQ index regres-

sions; nothing else was significant. Teacher experience was significant

positive in residual reading score regression; nothing else was signi-
ficant. Family income, age of building (counting from oldest), and ma-
terial and supplies expenditures/pupil were sigmificant negative in

dropout regression. There was nothing significant for college inten-

tious.

(b) There was nothing significant for post-high-school. Family
income, library expenditures/pupil, and average teacher salary were

significant negative, and total expenditures/pupil and registration

were significant positive, in dropout regression. Family income was

significant positive and registration significant negative in verbal

score regression. Teacher turnover was significant negative in resi-

dual verbal score regression.

(c) There was nothing significant in either percent dropout or

percent college. Books in library/12 grader was significant and

positive in residual regression. Family income, building age, teacher

experience, and salary were significant in reading scores regression.

Eric Hanushek, The Education of Negroes and Whites, unpublished Ph.D.
dissertation (microf.), Massachusetts Institute of Technology, 1968.

UNIT OF ANALYSIS

School.

SAMPLE

471 schools with five or more white 6th grade students and 242
schools with five or more black 6th grade students. All schools were

in the Northeast or Great Lakes regions.

————— R
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DATA

All data were drawn from the Equal Educational Opportunity Survey

(EEOS). All variables were school aggreyates acvoss all 6th graders in

school.

VARIABLES

Independent

1. Possessions in home.

2, Father's education.

3. Family size.

4., School in central city.

5. Percent Negro students.

6. Teacher's experience.

7. Teacher's verbal ability.

8. Percent students have non-white teacher previous year.
9. Percent who attended nursery school.

10. Percent student out-migration previcus year.
11. Percent students who wish to finish high school.

12. Percent students who feel they have little chance of success.

Dependent

Verbal score.

PROCEDURE

Two regressions were run in log-log form, one each for white

schools and black schools,

RESULTS

In the white sample all variables were significant except family
size and student out-migration. The nursery school and out-migration
variables were omitted from the black regression. All other variables
entered and were significant except father's education and percent non-
white teachers previous.year. Signs were the same in both regressions,

with pos'_sessions:; fathe.'r's education, aursery school, percent wishing

to finish high school, teacher!s verbal score, and teacher's experience

being positive, ' 2@1
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)

Martin T. Katzman, "Distribution and Production in a Big City Elementary

School System," Yale Foonomio Esaays, Vol. 8 (epring 1968), 201-256.

£ UNIT OF ANALYSIS

School.

AR e e A £ AT 1 e T g

SAMPLE

56 Boston schools.

o par e s

DATA

g AT AR AT TR gy

Obtained from local (Boston) sources.

PR gt

VARIABLES

Independent

: B T T

e ot

1. Class size. %
2. Percent students in classes greater than 35.
3. Students/staff.

4., Size of school area.

. Percent teachers with permanent status. :

. Percent permanent teachers M.A. or greater.

5
6
7. Percent permanent teachers 1-10 years experience. _ ]
8. Percent turnover. .
9

. Percent seating capacity utilized.

10. Index of cultural advantage.

Dependent

e

Attendance rate.

ADA percent of initial enrollment.

Median score on reading test, 6th grade; ditto, 2nd grade.

Percent taking Latin School test:.
. Percent passing Latin School test.

A W e

. Continuation rate (100_‘= dropout rate of alumni).

PROCEDURE | | {

Stepwice, multiple regression for each of ‘the dependent variables.

202
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RESULTS

The index of cultural advantage vas sigrificant and positive tn

all equations cxcept 4 and 5. Also, the siz: of the school axeg was aig-

nificant and positive in 1-3 and 6. Teacher inexperience wvas signifi-
cant and negative in 3, significant and positivwe in 1, 2, and 6.
Students/staff vas significant and negative in 3. Nothing was sig-
nificant in 4 and 5.

Elchanan Cohn, "Economies of Scale in Iowa High School Operations,"
Journal of Human Resourcee, Vol. 3 (fall 1968) , 422-434.

UNIT OF ANALYSIS

School district.

SAMPLE

377 Iowa high school districts, of which 372 are one-school dis=

tricts.

DATA

Provided by the Iowa State Department of Public Instruction.

VARIABLES
Independent
1. Average number college semester hours/teaching assignment.
2. Average number different teaching assignments/teacher.
3. Median high school teacher's salary.
4. Number of credit units offered (1 unit = 1 course 1 year).
5. Building value/pupil.
6. Bonded indebtedness/pupil.
7. Class size (number pupils/number teachers).
8. ADA.
Dependent

Average composite score on the Iowa Tests of Educational Develop-

ment administered to 12th graders in 1963 less the average composite

o R

1

I e L




K

-187-

¢
¢

score on the .ui batrery administered to 10th graders in 1961. No

corvecticu for student-body changus.

PROCEDURE

Multiple regrecssion.

RESULTS

Indepent variables 1 and 2 (3 aand 4) were significant and negative
(positive). Transforming all variables into logs and rerunning yielded
the same result. When the sample was restricted to 87 districts whose
1960 population exceeded 5,000, only variable 2 was significant (it was

still negative).

Richard Raymond, "Determinants of the Quality of Primary and Secondary
Public Education in West Virginia," Journal of Human Resources,

Vol. 3, No. 4 (fall 1968), pp. 450-469.

UNIT OF ANALYSIS

School district.

SAMPLE

Approximately 5000 students entering West Virginia University (WVU)
between September 1963 and September 1966 from 49 West Virginia county

school districts.

DATA

Outcome data were obtained from the University. Data on school re-

sources were obtained from various state agencies. Background factors

were derived from the Census.

VARIABLES

Independent

1., Average teacher's starting salary weighted.
2. Average teacher's salary. '

3. Average elementary teacher's salary.

204
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6. Average teacher's salary in contiguous counties.

7. Percent teachers tenching in two or more flalds.

8. Students/teacher.

9. Number of library volumes in excess of standard.

10. Non-teaching expenditure/pupil.

11. Median income of professional, managerial, and kindred
occupations in county.

12, Median family income in county.

13. Median years of schooling by adults in county.

14. Urbanization of county.

15. Percent employed in professional level occupations in county.

Dependent

l. Mean grade point average in freshman year at WVU for sampled
students in county minus the county quality measure ccmputed
from grade point averages (see procedure, below).

2. Mean composite ACT score for sampled students in county who
went to WVU minus the county quality measure computed from
achievement test (ACT) composite score (see procedure, below).

PROCEDURE

The set of students from each county who go on to WVU is not a
random sample of all high school graduates from that county. To con-
trol for this, two quality measures were defined. A stratified, random
10 percent sample of the students who did go on to WVU was chosen.

Their grade point average in freshman year at WVU was regressed on their

grade poi

was not forced through the origin.) Then the difference between each
student's freshman-year GPA and his selected-high~school-subjects~GPA

The value of this calculated variable, averaged over all students in

a county, was taken to be the GPA quality index for that county school

Qistrict.

-188-

Average secondary teacher's salary.
Average wveighted (by degree level) teacher's salary in

contiguous counties.

nt average in selected high school subjects. (The regression

Jtimeé the regression coefficient on high--school-~GPA was calculated.

'3 Ta Y =4
e

Wy

’
b
v
B
4
o
\!




L R Y R I T e o e

[19]

~189-

The ACT quality index vwas calculatad for each county by an identi-
cal procedure, using the ACT composite scores of the students in the
subsumple as the dependent variable in the simple regressiom.

%our regressions were run for each dependent variable. Independent

variables 7 through 15 enter every regression. Independent variavles

1 through 4 each enter one regression for each dependent variable. in-
dependent variable 5 enters the two regressions with independent varia-
ble 1. Independent variable 6 enters the six regressions with indepen-

dent variables 2 through 4.

RESULYS
None of the independent variables 4 through 15 was ever significant.

was significant when the second dependent variable
Indepen-

Independent variable 1
was used, but not when the first dependent variable was used.

dent variables 2 and 3 were each significant in their two (each) re-
gressions.
Samuel Bowles, Educational Production Function, Final Report, U.S. De-

partment of Health, Education, and Welfare, U.S. Office of Educa-
tion, OEC-1-7-000451-2651, ED 037 590, Harvard University, Cambridge,

Massachusetts, February 1969.

UNIT OF ANALYSIS

Individual/school.

SAMPLE

(a) Black male high school seniors in U.S. Office of Education
regions 1, 2, and 3 in 1960 who responded to both the initial and 5-year
follow-up Project TALENT surveys, (b) EEOS data on black students en-
rolled in the fifth grade in 1965.

/
DATA

Drawn from TALENT and EEOS data banks. Background factors on in-

dividual level, school resources on school level, in both data banks,
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VARIABLES

Independent

1. Father's occupation.

2. Mother's occuration.

3. Father's education.

4, Mbther's’education.

5. Own room, desk, typewriter.

6. Appliances,

7. TV, telephone, radic, phonograph.

8. With whom living.

9. Average class size, science and math.

10. Senior class size.

PROCEDURE

(a) In order to maximize observations, regression coefficients
were estimated from the relationship cov (xi, xj) b = cov (xi, ),
where the ijth element or cov (xi” xj) is calculated on the basis of
all observations for which data on i and j are available, and similarly
for cov (xi, y). Separate 'regressions" were run for each dependent
variable and beta coefficient calculated. Beta coefficients for social
class variables were summed, as were those for séhool variables. The
respective sums were compared in each case to estimate the relative im-
portance of each set of variables with respect to each dependent varia-
ble. Bowles apparently (it is never stated one way or the other) "fitted"
his equations, deleted insignificant variables, then "refitted" the

equations.
(b) Essentially the same steps were repeated using FEOS data.
Bowles then examined the specification bias stemming from the
omission of initial endowments.
RESULTS

(a) Father's occupation and the measure of consumer ‘durables ap-
peared in all three equations with positive signs. Mother's education

and mother's cccupation appeared once each; both were positive. The

T A Al e Bl o em e e S 4 =t
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sums of the beta coefficients for social class varisbles were .62, 46,
and .69 in the reading, mathematics, and composite score equations,
respectively. Teachers with graduate training/class appeared in all
three (positive); class size in science and mathematics appeared twice
(negatiﬁe), but not in the mathematics equation. Tracking was negative
in all three. Expenditure per student on non-teaching inputs (positive),
age of building (negative), and educational innovation entered once

each. The sums of the beta coefficients for school variables were

.35, .80, and .47, in order.

When percent black was added to each equation, it was significant

(negative) in two cases (except reading).

(b) Reading material in home, number of siblinge, parents' edu-
cation level, teachers' verbal sbility, and presence of science labor-
atory facilities, average time spent in guidance, and days in sessiou
werz all significant and positive. Regarding days in session as a
community variable, the sum of the beta.coefficients for school inputs

was .32, very similar to the sum of school input beta coefficients in

the TALENT reading equation.

Bowles then introduced studgnt:'s control of environnent and stu-

dent's self-concept. Both were bositive and very significant,

Thomas G. Fox, "School System Resource Use in Production of Interdepen-
dent Educational Outputs" (mimeo), The Joint National Meeting,
Ameriean Astronautical Soeiety and Operations Research Society,
Denver, Colorado, 1969.

UNIT OF ANALYSIS

School.

SAMPLE

e - c——

39 Chicago schools.

DATA

Chicago school district records and the Census.

28
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VARIABLES

Independent

1. Teacher man-years.

2. Auxiliary service man-years.

3. Total book expenditures (text and library).

4. Index of building utilization capacity.

5. Capacity of building, weighted by age.

6. Percent student class hours in vocational courses, weighted
by number of students.

7. Median family income in attendance area, weighted by number
of students.

8. Percent of students planning on college, weighted by number
of students.

9. Number students employed part-time.
Dependent

1. Eleventh grade median reading stanine weighted by number of
students.

2. Holding power (one minus dropout rate),

PROCELURE

Two simultaneous equations were specified in double log form, one
for each dependent variable. Each dependent varisble enters the other
dependent variable's equation as an independent variable. (The theory
1s that schools trade off between the two outputs.) Independent vari-
able 8(9) was deleted from the holding-power (reading) equation. Two-
stage least squarec (TSLS) was used to estimate the simultaneous systen.
Independent variable 4 was deleted (insignificant), and the reduced

forms were calculated and estimated using ordinary least squares.

RESULTS

Holding power (positive) and total teacher man-years, total text
and library book expenditures, and vocational class student hours (ail
negative) were significant ia the TSLS equation for reading. Family
income had a t-ratio below one. Ih t:h-e‘ hgldingr-pwer equation, reading,

w
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total teacher man-years, total book expenditures, and vocational class
student hours were all positive and significant. Total auxiliary man-
years, building capacity weighted by age, and total family incom: were’
all negative and significant. No significance statistics were presented
for the reduced;-form equations. All variables were positive except book
expenditures and building capacity-age code in the reduced-form reading
equation. Only total students employed part-time was negative in the

holding-power reduced-form equation.

Herbert J. Kiesling, The Relationship of School Inputs to Public School
Performance in New York State, P-4211, The Rand Corporation, October

1969.

UNIT OF ANALYSIS

School District.

SAMPLE

97 school districts.

DATA

The cdependent variable is the average for all 6th grade pupils who
were in the same school and took the same test in the 4th grade. School
resource and family backgrtiund measures were drawn from district records.
VARIABLES

Independent

1. Teachers/pupil.

2. Principals and supervisors/pupil.

3. Special staff/pupil.

4., Expenditures/pupil for books and supplies.

5., Median teacher salary.

6. Average salary of teachers in top salary decile.

7. Index of occupation of family breadwinner of 5th grade pupils.
8. School district debt/pupil. '

9. School district growth rate, 1950~1958.

P
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10. ADA.
11. School p.operty value/pupil.
12, Salary of superintendent of schonols.
13, Mean salary of principals.
14, Expenditures/pupil for principals, assistant principals, and
supervisors.
15. School district value of buildings/classroom.
16. School district value of furniture and equipment/classroom. |
17. Median years teacher experience in school district.
Tependent
1. Composite score on Towa test of basic skills,
2. Arithmetic score on Iowa.
3. Language score on Iowa.
Three variants of each dependent variable were used:
a. School district mean for 6th gradexs who were in the same
school and took the same test in the 4th grade.
b. School district gain at the mean -~ 4th grade to 6th grade
| (for all students present in both the 4th and the 6th grade,
school district in 6th grade less school district mean in
4th grade). "
. School district mean for 6th graders who were present in the |
4th grade with those pupils'mean score in the 4th grade en-
tered as an independent variable.
The sample was stratified into five subsamples on the basis of the

family breadwinner's occupation. For each subsample and for the total

sample, the nine dependent variables were computed (i.e., averaging

over the

dent vari

and non-urban -~ and the 54 regressions were run for each group,

PROCEDURE

Factor analysis, a priori reasoning, and inspection of simple cor-

relations

index of occupation, teachers/pupil, expenditures/pupil for books and

R S R i

pupils in each subsample). Thus the study included 54 depen-
ables. Districts were then divided into two groups -- urban

e G T

wvere used to reduce the 1list of independent variables to six:
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supplies, average salary of teachers in top salary decile, value of
school district property/pupil, and expenditures/pupil for principals

and supervisors. 108 regressions were then run.

RESULTS

Rural Sample

In the 54 regressions run on the sample of rural districts, only

the occupation index was ever significant.

Urban Sample

The author claims (regression results are reported for 30 of the
54 regressions) that: (1) there are major differences in findings among
the three variants of each dependent variable; (2) findings for all
three test scores are basically the same; (3) the index of occupatidn
is always positfive and significant; (4) teachers/pupil and expenditures/
pupil for books and supplies consistently related negatively to the de-
pendent variable, often at an advanced level of significance (in the
30 reported regressions the teacher-pupil ratio was significant in
12 cases and expenditures per pupil was significant in 10 cases); and
(5) none of the other three variables was uniformly important, although
each was important at one time or another. (In 7 of the 30 reported

regressions, none of the other three school variables was significant.)

Herbert Kiesling, 4 Study of Cost and Quality of New York School Districts,

U.S. Department of Health, Education, and Welfare, U.S. Office of
Education, &-0264, Washington, D.C., February 1970.

UNIT OF ANALYSIS

School District.

SAMPLE

Fifth and 8th grade pupils in 86 school districts in New York
State. Eighth, and in some cases 5th, grade students in 273 schools

in New york state.

212
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DATA

Ninety-nine school districts were chosen from among New York school

districts that used the Iowa Test of Basic Skills in the 5th and 8th

grades in the 1964-1965 school year. Usable information was obtained
from 86 of them. Test scores and déta concerning parents' occupations
and education were obtained from the districts. School resources data
were obtained from New York's Basic Educational Data System, which be-

gan collecting detailed data on New York schools in 1967.

The selection of schools for the second part of the analysis is
not described.
VARTABLES

Independent

Average teacher salary.

Average teacher experience.

Average teacher degree level.

Average teacher certification.

Pupils/classroom.

Pupils/laboratory.

Pupils/academic classroom.

Value of school-district-owned property/pupil.

O O N O U B W N

Average salary of non-classroom professionals.,

[
o

Principal's experience

-
[

Principal's degree level.

12, Father's education level.

13, Mother's education level.

14, Father's occupation level.

15. Pupils/teacher.

16, Expenditures/pupil on central administration.
17. Principals and supervisors/pupil

Dependent

l, Score on Iowa mathematics test.
2. Score on Iowa verbal test.

3. Composite score.

4
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PROCEDURE

All school variables were averages over the school district. For

each of the three d:pendent variables at each grads level (5th and 8th),

the sample was divided into seven subsamples on the basis of the father's

education. The dependent variable for each subsample was computed as

the average score over all students in a district in the subsample. The

design thus generated 42 regressions; but sample sizes were too small to

support analysis in three cases. The sample was then restratified by
seven categories of the father's occupation and the procedure was re-
peated. All 42 regressions were run. The independent variables in all
81 equations were mother's educational level (district average over all
students in subsample), average (over entire district); teacher"s sal-
ary, experience, degree level, and certification; pupils/teacher ratio;

and expenditures/pupil on central administration.

An alternative model was formulated in which administrative expen-
ditures /pupil was dropped from the regressiéns and the value of school-
district-owned property and the number of pupils and supervisors (both
on a per-pupil basis) were inserted. This model was run on the seven
stratified-by-occupation 5th grade subsamples and the six stratified-
by-education 8th grade subsamples. The composite score, averaged over

the subsample, was the dependent variable in all cases.

A factor analysis of the independent variables suggested another

alternative specification of the model. Mother's education level, aver-

age teacher's degree level, experience, and salary, the pupils/teacherv
ratio, administrative expenditures per student, and pupils/classroom
ratio were the independent variables. Composite scores for six 5th
grade and the seven 8th grade stratified-by-education subsamples were

the dependent variables.

The sample of school districts was divided on the basis of popu-
lation density into tws groups -- urban and rural. The original model
(inde:nendent variables 1-4, 13, 15, and 16) was fitted for seven 5th
grade urban district and six 5th grade rural district stratified-by-
education subsamples. The dependent variables were average composite

scores over all pupils in the subsam§1es.
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et JETRANTTER

The sample of districts was divided into two groups -- within and
outside the Standard Metropolitan Statistical Area. For the districts
in each group, seven stratified-by-education regressions were run. The
original set of independent variables (1-4, 13, 15, and 16) was used.
The dependent variables were average composite scores for all 5ith graders

in each subsample.

Finally, data were collected on the level of the individual school.
Eight subsamples were defined: schools in districts with six or more
schools, schools in districts with five or fewer schools, all schools -

in Albany, Birmingham, Niagara Falls, Schenectady, and Syracuse, and

all schools. The dependent variables were not defined.

RESULTS

The various stratification schemes add up to 127 regressions. The

box-score is:

No. of Regres- No. of Regres- No. of Regres-

: Variable sions in Which sions in Which sions in Which
i Variable is Variable is Variable is
Entered Significant Significant
with Positive with Negative
Sign Sign
Mother's education level 127 48
Pupils /classroom 6 1
Teacher certification level . 121 28 1
Teacher degree level 127 v 4 4
Teacher experience 127 18 4
Teacher salary 127 \ 8
Pupils/teacher 127 3 Vo3
Administrative expenditures/ '
pupil ‘ - 114 36
Value of school-district
property/pupil 13 2

Administrative personnel/
pupil 13

ERIC R
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14
[ ] Henry M. Levin, "A New Model of School Effectiveness,' Do Teachers Make
a Difference?, U.S. Department of Health, Education, and Welfare,

U.S. Office of Education, Bureau of Educational Personnel Develop-

ment, OE-58042, 1370, pp. 55-75.

UNIT OF ANALYSIS

School/individual.

SAMPLE

597 white, 6th grade students in 36 schools in a large Eastern

city who had attended no other school.

DATA

All data drawn from EEOS. School resources measured on school

. level; background factors measured on individual level. I

VARIABLES

Inﬂependent:
1. Sex.
2, Age. f
3, Possessions in student's home.
4, Yamlily size. 3
5. Réul (or surrogate) mother in home. ;
6. Real (or surrogate) father in home.
7. Father's education.
8. Mother's employment status.,
9. Attended kindergarter.

10. Teacher's verbal score.
11, Teacher's parents' income.
12, Teacher experience.

13. Whether teacher's undergraduate institution university or
college. o -

14. Teacher's satisfaction with present school.

15. Percent white students. '

" 16, Teacher turnover.

17. Library voluma2s per student.

”216 : !
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Dependent

1. Student's attitude.
.2, Parents' attitude.
3. Student's grade aspiration.

4, Student's verbal score.

PROCEDURE

One equation was specified for each of the dependent variables. The
: verbal score equation included the other three dependent variables and
: all independent variables except 5, 6, 8, 11, and 15. The student's
attitude equation included verbal score and pafents' attitude and in- %
dependent variables 1-4, 6-8, 14, 16, and 17. The grade aspiration ﬂ
: equation included verbal score and parents' attitude and all indepen-
:é dent variables except 7, 10, 12, and 15-17. The parents' attitude equa-
i tion included independent variahbles 1, 3-6, 8, 15, and 16. Ordinary

g least squares (0OLS), two-stage least squares (TSLS), and reduced-forml

estimates (RFE) were calculated for dependent variables 1, 3, and 4.

OLS was used for the parents' attitudes equation. p

RESULTS

Verbal Score

Student's attitude, parents' attitude, and grade aspiration were
all significantly and positively related to verbal score in the OLS
estimation. All were insignificant when TSLS was uzed. Age and family

T e T e A ey

size (both negative) as well as possessions, father's education,
teacher experience, and teacher's undergraduate institution (all posi-

tive) were significant in the OLS estimates. Only age (negative) and

teacher experience (positive) were significant in the TSLS estimates.

Student Attitude

Verbal score, attended kindergarten, teacher's satisfaction (posi-

tive) , and mother in home (negative) were significant in OLS estimates.

!

TSLS yielded the same results except that mother's employment was also
significant (positive).

R17
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Parents' Attitude

Possessions (positive) and family size, mother in home, and per-

cent white students (all negative) were significant.

Stephan Michelson, "The Association of Teacher Resourcefulness with

SR et R

Children's Characteristics," Do Teachers Make a Difference?, U.S.

Department of Health, Education, and Welfare, U.S. Office of

Education, Bureau of Educational Personnel Development, OE-58042,

UNIT OF ANALYSIS

School/individual.

SAMPLE

597 white and 458 black 6th grade students in an unknown number of

schools in a large Eastern city who had attended no other school.

DATA

- All data wer~ drawn from EEOS. School ressources were measured on
the school level. Teacher's attributes were averaged over teachers in
the 3rd, 4th, and 5th grades. Background factors were measured on the

individual level.

VARIABLES

Independent

Sex. é

Age. y
Family size.

Possessions in student's home.

Father's education,

Attended kindergarten.

Real {or surrogate) mother in home. '
Teacher's verbal ability.

Teacher's experience.

218 | K
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11. Discrepancy between tecachers reported and desired percentage

I e N

of white students.

12. Teacher's desired percentage of white students.

| 13. Whether teacher was academic major in college.

14. Whether schdol tracks (by ability groups).

15. Library books. ‘

16. Whether schodl has auditorium, cafeteria, gymnasium.

17. Percent students in upper quartiles on test.

18. Size of school site (acres).
19-22 Four interaction terms crossing student socioceconomic status
(SES), student-bndy SES, and level of school resources --
the constructions of these variables are not clearly defined.
23. Father's occupation. |
' 24. Mother's education.,
25. Percent teachers whit:.

26. Teacher's parents' education.

27. Teacher's year of schocling.

28. Whether school has adequate texts ("adequate' not defined).
29. Age of school building.

30. Assignment: (?).

31. Whether mother employed.

32. Teacher turnover.

33. Teacher's preference for another school.

~'Deggndent
1. 'Verbal test score.
2. 'Reading test score.
3. Mathematics test score.
4. Student's attitude.

5. Student's grade aspiration.

PROCEDURE

The sample was stratified by race, and seven regressions -~ two

each for.depgndent variables 1 and 3, three for dependent variable 2 -~

were run for whites. Five regressions were run for blacks, two each

for dependent»variables 1 and 2 and one for dependent variable 3. X
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Although there is considerable overlap, the set of independent variables

entered into each regression differs between regressions within and be-

tween subsamples. A system of three simultaneous equations with the 3
dependent variables verbal test'score, student's attitude, and student's
grade aspiration was specified _and estimated using two-stage least
squaces for each of the racial subsamples. Specifications were the

same in both cases.

RESULTS

Whites - Single Equation Model

Sex entered all seven white regressions and was significant in
five of them. “Its -aign was. positive when reading was the dependent
‘variable, and negative when' mathemat‘:tc g the dependent variable.
Age and family size were both significant and negative meach of the
seven white regressions. Possessions and father's education were > botk..

significant and. positive in each of the seven.

The remaining variables: entered in each of the seven regressions

(and their signs, if significant) were as follows:

Verbal 1: 6(+), 9(+), ,11’(-’) ,;’,15‘('+)’ {16(+),',-19(-'-) , 20,721,
20 | \

Verbal 2: 6(H), s(+) 9(+), 12(+) zo(+), zz(-)

Reading 1: - 9(+), 12(+), 20, 21

Reading 2: - 8(+), 9(+), 14, 16(+); 20(+).
Reading 3: 9, 10, 14, 16, 18(+), 20, 21(-). :

Mathematics 1: "6(+) 7, 142, 15(+) 16(+) , 17(4), 1s(+) 19,
. Mathematics 2: "6(+) 10(+), 1, 13(+) 14, 16(+), 18(+)
) 'Blacks - Single Equa tion Model j-

' Sex entered all five regressions, but was significant (+) only with

o 4respect to reading 2 _ Agewas significant and negative in a11 five cases.
"'V"«l-"’IPossessions also entered a11 five regressions but was significant (+)

_f only in the two}_ verbal equations. ; Family size entered the two verbal R
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The other variables (and their signs, if significant) in each re-

gression were as follows:

Verbal 1: 10(-), 14(=), 24(+), 26(+), 28(+).
| ' Verbal 2: 14(-), 15, 24(+), 26(+), 28(+), 29(-).
; Reading 1: 5(4), 6(+), 7(-), 8, 13(-), 20(+), 23, 26. l‘
Reading 2: 6(+), 7(-), 13(-), 20(+), 23, 25, 26(+). |

Mathematics 1: 5(+), 23, 26, 27, 30(+).

Whites ~ Simultancous Equation Model

The three dependent variables in the model were student's verbal
test score, attitude, and grade aspiration. Attitude and grade aspir-
ation were not significant in the verbal equation. Verbal scorze was
significant and positive in the attitude and aspiration equations. In-
dependent variables entered (and their sign, if significant) were as

follows:
Verbal: 1, 2(-), 3, 4, 5, 6, 8, 9(+), 13(+), 15, 32.
Attitude: 1(#), 2, 3(-), 4, 5(+), 6, 7, 32(-), 33.
Aspiration: 1, 2,3, 4, 5, 6, 7(-), 13, 31(+), 33(+).

Blacks - Simultaneous Equations Model

No measures of statistical significance were reported.

[16]

Eric Hanushek, 'The Value of Teachers in Teaching, RM-6362-CC/RC,
The Rand Corporation, December 1970.

UNIT OF ANALYSIS

Individual.

SAMPLE

1 061 3rd grade students in a large Califomia school system.‘

DATA " 0 R

,{z\".'“

| Student information ﬁas decived rrom cumulative school records
infomation on their teachers from a survey. S ‘

\\\
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VARTABLES

Independent

1.
2.

3.
4.

A student's 3rd grade teacher's experience.
A student's 3rd grade teacher's semester hours of graduate
work. '
A student's 2nd grade teacher's experience.

A student's 2nd grade teacher's semester hours of graduate

" work.

5.
6.
7.
8.
9.
10.
1.
12,
13,
14,
15.
16.

17 "v'.
18.

Sex.

Family income.

Number of siblings.

Number of absences. _

Percent Mexican-Americans in school.

Average income in school.

Student's score; on Stanford Achievement Test in lst grade.
Student's score on Stanford Achievement Test in 2nd grade.
Whether studPnt repeated grade.

Percent of time 3rd grade teacher spends on discipline.
Third grade teacher s verbal facility. ' B |
Years since most recent educational experience, 3rd grade
teacher. - " ’ .
Second grade teacher's. :verbal 'facility .

Years -since most recent educational experience, .2nd grade

\teacher.- N I

19 .
20.

a1

3rd grade teacher.

Whether father in: c1erica1 job

Years of experience teaching students of this SES level

= ’3rd grade teacher. ’ AR
'~,Years of experience teaching students of this SES level, FE

apoe PN L N - B o . e, B EI oLt T :
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Dependent

1. Student's SAT score in 3rd grade.
2. Student's SAT score in 2nd grade.

PROCEDURE

_ The records of all children in the 3rd grade in the system (2,445
students) were examined. Data on all independent variables were avail-
abie for 1,061 students. Individual teachers wvere matched to indivi-
dual students. This sample was divided into three subsamples: 323
whites whose fathers had nonmanual jobs, 515 whites whose fathers had
manual jobs, 140 Mexican-Americans whose fathers had manual jobs. A
separate regression was run for each subsample and for an "all-whites"
subsample, the first dependent variable being regressed against the
first 11 indepqndent variabies. '

Then, for each of the three subsamples, 3rd grade SAT score was
regressed on sex, 2nd grade SAT score, and a series of dummy variables

TL‘ where TL = ] if the ith student has the jth teacher in the 3rd
J B | S

grade. These analyses were then repeated wi ch 2nd grade SAT score,

sex, lst grade SAT score, and the teacher dummy variables as the de~

pendent and three indepondent variables, respectively.

Last, stepwise regressions weré run-for the two white subsamples.
The dependent variable in each cese was 3rd grade SAT score. The com-
plete set of independent variables cons:l dered 1s not given. The re-
ported results list: for t}'e white manual subsample, sex, 1st grade
bAT score, and independem. variables 13- 18° -and for the white nonmanual

subsample, lst grade SAI‘ score and independent variables 16, 18-21.

The author istates that rejected: variables include. school compositio'ti‘"”‘:"" B

in terms of occupacional distribution, ethnic distribution, .and: achieve-
ment distribution° objective backgromd characteristics of the teachers

b_such as socioev:.onomic status college major, and membership in profes-

sional organizations and various measures of a teacher 8 attitudes

: ‘toward b.LS students.

eTa T
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RESULTS

The complete results of the first set of regressions mentioned
above are not given. However, the teacher variables =-- 3rd grade
teacher's experience ax_ld advanced training, and 2nd grade teacher's
experience and advance training -- were all insignificant in each of

the four regressions.

For whites the hypothesis that the teacher dummy variables are
identical was rejected at tne 1 percent level. This was true for both
the 2nd and the 3rd grade regressions and for both the manual and the
nonmanual subsamples. However, for Mexican-Americans, the hypothesis
that all teachers had an identical effect could not be rejected at
either the 2nd or 3rd grade level.

In the last set of regressions, sex (+), whether grade repeated
(-), lst grade SAT score (+), fime spent on discipline (<), 3rd grade
teacher's verbal facility (+), and 2nd grade teacher's years since ed-
ucational experience (=) were significant for the .white manual subsample.
For the white nonmanual subsample only lst grade SAT score +) and
whether father had clerical job (- if yes})_ were significant.

llafiiey Averch and Herbert Kiesling, The Relationship of School and En-
vironment to Student Performance: Some Simultaneous Models for
the Pro,yect TALENT High Schools, unpublished paper, The Rand
Corpnration, 1970

- UNIT OF ANALYSIS

'ar.'i": School.
“"7'b. School/individual.

Noee e
AN

\\.
"a.‘"""‘About 5000 9th grao.ers from 746 pubiic’ comprehensive and
; ;("college preparatory high schools. SRR S k‘-‘-f.f:.
by 8200 9t:h graders randomly chosen from the above group. - R

it
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DATA

All data were derived from project TALENT, School.variables were
on the school level. 1In the first part of the analysis, individual
achievement scores were averaged by school. In the second part, indi-

vidual scores were the output measure.

VARIABLES

Independent .

1. Socioeconomic index.

2. Perceived needs of staff.

3. Percent students to juvenile court.
4., Principal's degree level.

5. Number of tracks.

6. Average class size.

7. Percent teachers certified.

8. Average salary, male teachers.

Dependent |

1. Percent teacher transfers.
2. Expected education.
3. Student achievement.

PROCEDURE

In the first part, a set of three simultaneous eqdat::l.ons (one for

each dependent variable) were estimated by two-stage least squares tech-

niques. Expected edncat::lon, student achievement, percent students to
juvenile court, and perceived needs of staff entered the teacher trans-

fers equation as independent variables. Student ach:l.eveniént:, socio-

economic index, and percent teacher transfers .were.the'independent varia-

bles in the expected education equation. Independent variables 4 through

8, expected education, and percent tqgéher tran_sfé;s_ were used to ex-
plain student achievement. Reduced-form estimates vjere computed and

compared -witﬁ ordinary least squares estimates.

~2

I -




-209-

Basically the same mode! for student achievement and expected
education was then estimatzd on the level of the individual student.
The percent teacher transfers equation was dropped. The results were

compazed with Levin's.

RESULTS

School Level System

School average student achievement was found to be significantly
related to expected education (+), percent teacher transfers (-), male
teacher's average salary (+), and the number of tracks in the school.
Expect2d education was significantly related only to the socioeconomic
index (4). Percent teacher transfers was significantly related to stu-
dent achievement (-), expected education (+), and percent students to

juvenile court.

In the ordinary least squares version of the student achievement
and percent teacher transfer equations, all 1ndependent variables were
entered into each. Socioeconomic index (+), class size (~) , male
teachers' average salary (+), and number of tracks (+) were signifi-
cently related to student achievement. Percent students to juvenile
court (+) and class size (+) were significantly related to percent
teacher transfers. Again, only the socioeconomic index was signifi-

cantly related to expected education.

Individual Level System

Socioeconomic index (+) was the only significant predictor of
educational expectations on the individual level. Expected education
(+) and average salary of male teachers (+) were significantly re—-

lated to student achievements.

18
[ie] Marshall S. Smith Equalety of Educatwnal Opportwnty 'The Basic

F‘md'z,nga Reconstdered unpubllshed paper, Center for Educational
Policy Research Harvard Gradua"c Scnool of Education, Cambridge,
Massachusetts, 1971. ' '

454-922 0 - 72 - 15 SN S
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UNIT OF ANALYSIS

Individual/schocl.

SAMPLE

Northern 6th, 9th and 12th grade subsamples from EEOS.

DATA
EFOS.
VARTABLES
Independent
1. Urbanism of bac.kground.
s / Parents' education.
3. Integrity of family.
-4, Family size.
5. Possessions. - o
‘6. - Reading material in home..
7.  Parents' interests.
8. - Parents' educational desires.
9.  Proportion own encyclopedia. . -: .
LR Student ‘transfers. . : v . o
11. Attendance.
12, Proportion in college preparatory curriculum. 5 K
13. Average hours. homework o
14 Teacher perception of student s quality.
15 Instructionai expenditures/pupil | |
16. ;-Library volunes/pupil. e ”"f“"
17 Science laboratory facilities.‘f SRR AN

,.V;/'_’Extracurricular ?ctivities. - -
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24, School locationm.
25. Guidance counselor.
,l . 26. Promotion of slow learners.
27. Teacher's verbal achievement.
28. Teacher's degree level.
29. Teacher's socioeconomic status.’ ,
30. Teacher's preference for middle-class student.
31. Teacher's experience. ' | '
‘32, - Teacher's localism. ,
33. Proporiicén teacher white., -~ ' o T
34. Proport_,_‘;on students ‘-white. '
Dependent EE |

PROCEDURE .
This is a reanalysis of the Coleman report, (see item b, above) in
the light of various f‘rrors omissiona?, -and controversial techniques

alleged to be_present in the original analysis.

Lo,
T

HE

Errors and Om:lssions _ L
i L s ._,.J.!_ L el s v o

Smith argues that Coleman and his colleagues made tvo. mechanical -
errors in creating their tables. . First, two measures .of home background -
parents’' education and urbanism of background --.were inadvertently re-

‘placed in the analysia. Second the student body composition variable

called groportion planning to attend colleg_ is really a measure of the

: - proportion‘ of students in the colljgtrack in the school. Further, :

NERER LN T LR Y
1 N gf L E

asi}{‘szﬁ“.. '-4 ok R
‘serious overestimation of the possible

.

Coleman et al "_made an_error in. their procedur»c for estimating the amount of |
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about the rel.ationships between school resources and student achieve=-
ment. In particular, the Coleman data did not distinguish among trade,

vocational, academic, and comprehensive high schools,

Background Factors

Measures of students' backgrounds bear a strong relationship to
student achievement at all grade levels, both within and between schools.

The two errors in the original analysis -- leaving out two variables and

underestimating the amount of between-school variance —- led to a serious

overestimation of the effect of school factors on achievement in the

Coleman Repcrt.

Student-body Effects

The Coleman Report's estimates of the amount of achievement var-
iance uniquely e'xplained by student-body variables (numbers 9-13) are
severely reduced when the intended background controls (including the
two variables erroneously omitted) are used. The reduction is between
25 and 50 percent for whites and between 10 and 25 percent for blacks.

Furthermore, Coleman et al. thought that they had included the var-
iable proportion of students planning to attend college, which they in-
terpreted as a measure of the aspirations in the student body. Instead,

however, they entered the variable progor tion of students in the college

track. This measure is essentially a direct measure selection in that
those schools with large proportions of' stvdents in the college track )
are academic schools, whereas the schools with small such proportions

. gre trade or vocational scheols

Finally, Smith performs a regression analysis for Northern blacks

s

and whites in the 6th 9th and 12th grades - six regressions in all
A11 backgrOund and school re80urce variables are entered in each regres-
:,_sion. The basic student-body variables 9-11 enter °ach equation. In
‘”addition, student-body variables 12 and 13 (14) enter each 9th and 12th |
(6th) grade equation._ In these twenty-eight cases (f0ur student-body o {
variables in each of two 6th ‘grade equations, five student body varia- .
-"“bles in each of two 9th and 12th grade equations), student-body varia-"
‘v bles ave: significant only three times. And “in- two of" these cases'-- .
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teacher perception of student-body quality (14) in both 6th grade re-
gressions -~ the variable has the "wrong" sign (negative). Proportion
in college track is significant and positive in only the 12th grade,
Northern black equation.

In summary, Smith finds no evidence that characteristics of the
student body have a strong independent influence on the verbal achieve-

ment of individual students.

School Facilities and Curriculum

Smith investigates the same eleven school facilities and curricu-
lum variables (numbers 15-25) as did Coleman et al. He supports Coleman's
original finding that the relationship between facilities and curricu-
lum variables and student achievement is extremely slight. In the four
full regressions, including all independent variables, for Northern
blacks and whites in the 9th and 12th grade, facilities and curriculum
measures are significant in only three of 48 cases -- movement between
tracks (-) for 9th grade blacks, comprehensive curriculum (=) for 9th
grade whites, and school size.(-) for 12th grade blacks.

Teacher's Characteristics

The teacher variables (numbers 27-33) are found to bear little
relationship to between-school variations in student achievement. This
1is consistent with the overall conclusion rééched in the EEOS report.
In the four full regressibns -- 9th and 12th grade Northern blacks and
whiteg -- no teacher characteristic appears to be significant in any

regression.
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